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To evaluate the effects of selected treatment and 
classification “actors on the preparation of high school students for 
initial entry into agricultural occupations other than farming, and 
to compare the effectiveness of structuring agricultural subject 
matter based on the principles approach with the traditional 
approach, 21 ?Ie H rasta schools were randomly selected for this pilot 
study. For Phase ~, the four treatment groups of related instruction, 
directed work experience, a combination of related instruction and 
direct work experience, and a control group were evaluated in a 
three-wav analysis of covariance design, Co statistical differences 
in the various treatment combinations were found although students 
with no exposure to related Instruction scored higher on the 
work-opinion inventory. Phase T T of the study evaluated the 
principles approach In teachlno agricultural subject matter based on 
a standardized agricultural achievement test. It was found that the 
achievement of subjects taught by the principles approach was equal 
to or significantly greater than the control group, A major problem 
in Phase I was lack of an adequate dependent variable measurement, 
and in Phase IT it was difficult to get teachers to completely adopt 
the new method instruction. Appended are the instruments used in 
the study, the agricultural principles taught, and a course of study 
for off-farm agricultural occupations. (DM) 
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SUMMARY 



The central problem of this study was to evaluate the 
effects of selected treatment and classification factors 
on the preparation of high school students for initial entrv 
into agricultural occupations other than farming. A sec- 
ondary phase of the study was to compare the effectiveness 
of structuring agricultural subject matter based on the 
"principles” approach with the traditional approach. 

Twenty-four randomly selected Nebraska schools, exclud- 
ing the metropolitan high schools of Lincoln and Omaha com- 
prised the sample for this pilot study. Students enrolled 
in grades 10-12 constituted the subjects studied. Sixteen 
of the twenty-four schools offered vocational agriculture 
courses prior to this study. The remaining eight schools 
initiated a program of vocational agriculture instruction 
when the study began. 



For Phase I the twenty-four schools in the pilot study 
were randomly arranged into four treatment groups, namely, 
related instruction, directed work experience, a combination 
group of related instruction and directed work experience, 
and a control group. A 2 x 2 x 3 analysis of covariance with 
repeated measures on the third factor was the experimental 
design utilized. One factor was that of presence or absence 
of related instruction. The second factor was labeled direct- 
ed work experience; and the third factor was the year of the 
project. 

Phase I of this investigation involved an analysis of 
selected instructional procedures for initial entry into 
Off-Farm Agricultural Occupations . The three test instru- 
ments which were used to determine the most effective treat- 
ment in educating high school students were the "Test on 
General Information for Prospective Workers,” the “Work 
Opinion Inventory," and the "Off-Farm Agriculture Occupa- 
tions Opinion Inventory." 

An analysis of these three measures revealed no statis- 
tical differences among the various treatment combinations 
in regard to the most effective way of educating high school 
stuaents for off-farm agricultural occupations. The only 
significant F value revealed that subjects with no exposure 
to the related instruction factor scored higher on the "Work 
Opinion Inventory" than dia those with related instruction. 

On all three measures, the combination group with work 
experience and related instruction was the lowest of the 
four groups; however, the differences were not significant. 

It should be noted that a number of teachers in the study 
felt that the combination treatment group of related instruc- 
tion and work experience provided students with the most 



meaningful 3 earn in 7 experiences. A majority of the teachers 
said they would implement the combination of work experience 
and related instruction at the close of the study. 

A follow-up study was also conducted on the subjects in 
the four treatment groups. An overall observation of the 
returned questionnaires revealed that after receiving in- 
struction in any one of the four treatment groups , subjects 
were most frequently employed in a non off-farm agricultural 
occupation. Some caution is suggested concerning the follow- 
up data due to the fact that considerable variation existed 
in the number of students in each treatment group. Conse- 
quently differences may have been due to the number of sub- 
jects in each treatment group. However, the following ob- 
servations were considered meaningful in an examination of 
the data. The follow-up study revealed that subjects in the 
combination (work experience and related instruction) group 
were initially employed in off-farm agricultural occupations 
at a higher percentage than any other treatment group. A 
comparison of the number of subjects going to college showed 
that the control group had the highest percentage. The high- 
est percentage of subjects entering the military service was 
found in the control group. The number of students listed 
as being unemployed or unknown was extremely small. 

Phase II of this study was the curriculum phase. For 
this aspect the twenty-four schools were divided into three 
equal groups: new schools with principles curriculum, old 

schools with principles curriculum, and old schools with 
traditional curriculum. The new schools group consisted of 
eight public high schools which had not previously offered 
courses ^n vocational agriculture; however, they initiated 
these courses at the beginning of the present study. The 
old schools with principles consisted of eight schools which 
had previously offered vocational agriculture; however, they 
changed the orientation of their courses from being problem- 
centered to being principle -centered. The old schools with 
a traditional curriculum served as the control group and the 
curriculum remained problem-oriented for the duration of the 
study. This phase was concerned with comparing two methods 
of organizing and teaching agricultural subject matter. An 
experimental principles approach was compared with a tradi- 
tional enterprise problem-solving approach. The following 
three agricultural achievement tests were developed to compare 
the effectiveness of each approach; namely, "Test on the 
Principles of Plant and Animal Science," "Test on Mechanics," 
and "Test on Agricultural Management and Marketing Principles.” 
The analysis indicated that the achievement of subjects in 
the principles approach was significantly greater than the 
achievement of subjects taught agricultural subject matter 
in a traditional manner for the 1965-66 school year and the 
1966-67 school year. In the 1967-68 school year, there 



was no significant difference in the achievement ot subjects 
taurht agricultural subject matter based on principles and 
those taught in a traditional manner - 

To assess the overall effectiveness of the curriculum 
phase of the study, a standardized agricultural achievement 
test was administered to the subjects who had been in one of 
f he three treatment groups for all three years of the study. 
The overall analysis served to further reinforce the above 
findings. The findings revealed that the subjects taught 
agricultural subject matter based on the principles approach 
achieved equal to or significantly greater than students 
taught in a traditional manner. 
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AGRICULTURAL OCCUPATIONS OTHER TIjAN FARMING 

and 

(PRINCIPLES VERSUS TRADITIONAL APPROACH TO 
TEACHING VOCATIONAL AGRICULTURE) 



CHAPTER I 



INTRODUCTION 
Purpose of the Study 



The purpose of this study was to evaluate the effective- 
ness of selected treatment and classification factors on the 
preparation of high school students for initial entry into 
agricultural occupations other than ramming , as measured by 
dependent variables described in a subsequent section or this 
investigation. The central problem has two components: 

1 . A comparison of three programs ror preparing high 
school students for initial entry into agricultural 
occupations other than farming with a control group. 
These four treatment groups were incorporated into 
2x2x3 analysis of covariance experimental design 
with repeated measures across the third factor - 

2 - The relative effectiveness of two patterns of 

curriculum organization in vocational agriculture 
courses of study. 



Definition of Terms 



For purposes of clarification for this study, the follow- 
ing terms have been defined as follows: 

1. Treatment factor. A treatment factor is a condition 
of the experiment controlled by the investigator - 
The "pilot" programs and the curriculum organization , 
therefore, were treatment factors. 

2. Classification factor . A classification factor is 
a natural stratification or dichotomization of 
schools or pupils on a variable of interest, which 
is not subject to control by the investigators 
except that the levels of ranked quantitative factors 
may be determined by the investigators. 

Experimental unit - The treatment combinations were 
applied to individual students - However , the de- 
sign of the experiment required that the data be 
grouped by class or school. Thus, the classes or 
schools served as intact experimental units. 
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4. Schools . Schools referred to the high school 

attendance uni l , grades 10, 11, and 12 specifically, 
to the department of vocational agriculture within 
the school, and/or school community. 

5 - Agricultural occupations other than farming . Agri- 
culturai occupations other than farming are occu- 
pations in which competencies in one or more of the 
areas of plant science, animal science, soil 
science, agricultural business management and mar- 
keting, and agricultural mechanics are needed for 
employment . These occupations have also been refer- 
red to as off-farm agricultural occupations - 

6 . Instruction in vocational agriculture . Instruction 
in vocational agriculture refers to the instruction 
in the five areas of plant science, animal science, 
soil science, agricultural business management and 
marketing, and agricultural mechanics. 

7. Pilot Programs. A pilot program refers to a planned 
activity for testing a new idea in a realistic field 
situation. 

8 . Diversified Occupations . A cooperative occupational 
education program in vocational education which is 
designed to provide occupational experiences (In 
class and/Or on the job) for a wide variety of occu- 
pations. These occupations could be related to ag- 
ricultural education, distributive education, busi- 
ness and office education, health education, home 
economics education , or trade and industrial educa- 
tion. 

Importance of the Problem 

The Vocational Education Act of 1963 amended the pre- 
vious Vocational Education Acts of 1917 and 1946 . This leg- 
islation along with research in this area provided the basis 
for program expansion in vocational education in agriculture - 

During the past decade, agricultural educators, in in- 
creasing numbers — e.g. , Hopkins (1956), Juergenson (1953), 
Nichols (1956), and Sutherland (1956) — have advocated pro- 
gram expansion in vocational education in agriculture , both 
In terms of the clientele to be accommodated and of the ob- 
jectives set forth for the program- Chase (1954) reported 
that teacher educators in agricultural education favored a 
"modernization" of the program, and Kylund (1956) reported 
similarly, regarding opinions of teachers of vocational 
agriculture. Bender (1961) and Ekstrom (1957) indicated that 
approximately 10 percent of the former students enrolled in 
vocational agriculture are engaged in agricultural occupations 
other than farming, and Bishop and Tolley (1963) supplied 
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data to the Panel of Consultants on Vocational Education to 
denote that 100,009 new positions in agricultural occupa- 
tions other than faming may he expected by 1970. The im- 
portance of knowledge and skills in agriculture in agricul- 
tural occupations other than farming has been demonstrated 
in a number of studies, such as the ones reported by Courtney 
(1962) and Kennedy (1959). Sutherland and Thompson (1957) 
found that approximately 20 per cent of the workers in 327 
California agricultural businesses held positions for which 
some measure of agricultural training was considered desir- 
able. 



Section 4 (a) (1) of the Vocational Education Act of 
1963 provides that States may use a portion of their allot- 
ment under this Act to provide vocational education for per- 
sons who are attending high school, and Section 10 (b) of 
the same Act amends the Vocational Education Acts of 1917 
and 1946 to provide that "any amounts allotted or apportioned 
under such titles. Act, or Acts for agriculture may be used 
for vocational education in any occupation involving know- 
ledge and skills in agricultural subjects, whether or not 
such occupation involves work of the farm or of the farm 
home, and such education may be provided without directed or 
supervised experience on a farm." 

The immediate impact of this Act was to expand the 
clientele to be served by programs of vocational agriculture. 
If programs of vocational agriculture are to meet the broad- 
ened responsibility thrust upon them by this amendment, then 
it is imperative that attention be given to determining the 
extent to which agricultural knowledge and skills are needed 
by workers in the labor force , and how best to provide them. 



Review of Literature 



Off-Farm Agricultural Occupations Phase 

Analytical studies have been found in the literature 
which compare graduates of vocational agriculture programs 
employed in agricultural occupations other than farming 
with individuals who have not had such educational prepar- 
ation. Sutherland and Thompson (1957) found that training 
in vocational agriculture is desirable for people who are in 
occupations related to distributing, processing, and other 
related services for agriculture. In a later study, Royster 
(1960) reported the same findings. According to Hoover 
(1957) workers who are in off-farm agricultural jobs but had 
vocational agriculture school programs are presently being 
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paid higher stages, are “ore satisfied with their jobs and 
wages (according to a job satisfaction scale), and had higher 
positions than did employees with no such training in their 
high school years- Clark (1959) used farm business managers 
as his subjects in his investigation and found that more than 
twc— thirds of them felt that training in farm skills was 
indispensible for initial employment in the businesses they 
operated . 

Research in program development in vocational educa- 
tion in agriculture for high school pupils during the first 
half of the current decade has centered upon the develop- 
ment of experimental, pilot, and demonstration programs, 
innovations in programs of vocational education in agricul- 
ture resulting from the broadened purposes of agricultural 
education incorporated into the Vocational Education Act of 
1983 have been concerned chiefly with programs designed to 
prepare for employment and advancement in the nonfarm occupa- 
tions involving knowledge and skill in agricultural subjects. 
Clary (1964) and Phipps (1965) have indicated guides for 
establishing pilot programs in agricultural education. 

Clark* s (1963) study of a pilot program in Michigan 
was one of the first efforts to develop and evaluate a pro- 
gram designed specifically for high school pupils interested 
in the nonfarm businesses and industries - A pilot program 
in agricultural distribution conducted in Virginia was 
described by Wilson and Witten (1965). Hoover and Weyant 
(1965) described a pilot study involving 25 Pennsylvania high 
schools. Hemp, Phipps, Warmbrod, Ehresman, and MeMiilion 
(1966) evaluated pilot programs in Illinois which had as 
their main focus innovations in educational programs for 
high school pupils who were preparing for gainful employment 
in both farm and non farm occupations- The report of this 
two-year study (Hemp et. al. , 1966) included a comprehensive 
list of guidelines and suggestions for planning and conduct- 
ing programs in agricultural occupations for high school 
pupils. Binkley (1965), drawing upon the results of pilot 
programs in Kentucky, developed an excellent guide for use 
in planning, conducting, and evaluating programs in nonfarm 
agricultural occupations. In this program, vocational 
agriculture students have been given instruction in related 
information and have engaged in practical work experience 
programs under the direction of the school to prepare for 
agricultural occupations other than farming. The - pilot pro- 
gram was completed on June 30, 1965, after 18 successful 
months of operation. It proved effective in preparing stu- 
dents for "job entry" in agricultural-supply businesses. In 
teaching the class, demonstrations, resource people, role 
playing, and modified problem-solving procedures were used. 

The problems were concerned with practical and realistic 
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situations in yhich the local owners arid manager's of "the 
stores encounters d in their daily work activities . The 
daily instruction was kept flexible to allow for seasonal 
and employer-employee problems to be dealt on a timely 
basis. These students were placed in agricultural-supply 
businesses for training alter a tew weeks of class 
instruction. 

The use of pilot, experimental, and demonstration pro- 
grams as a means of developing, evaluating, and implement- 
ing educational programs is a new dimension in agricultural 
education. Researchers should continue to use and refine 
this technique of program innovation and evaluation. 

Principles Phase 



In regard to the curriculum phase of the study, a 
review of the literature revealed relatively few reports 
of research in structuring agricultural subject matter 
existed. Considerable emphasis is being placed upon the * 
educational and occupational needs of workers in which 
agricultural knowledge is needed- However, few studies 
have focused on organizing or structuring subject matter 
for the purpose of exploring other approaches for present- 
ing agricultural subject matter to students - 

A study by Sutherland and Sams (1953) focused on 
structuring agricultural subject matter around basic under- 
lying biological principles. In their pioneering study, 
they found that it was feasible and practical to teach 
biological principles in agriculture in the secondary school. 
They also found that principles can be integrated into the 
agricultural course without eliminating important areas of 
agricultural content and the average vocational agriculture 
student can master and understand the material- They 
suggested that it has long been accepted that principles 
should be taught with application and teaching is more 
effective when the principle and its application are pre- 
sented in close association. 

Two pioneering field studies conducted by Elkins and 
Johnson (1960) and Seargeant (1963) provided a list cf 
mechanical principles with agricultural applications. 

As a result of the study by Sutherland and Sams (1963), 
Starling (1965) studied the feasibility of integrating the 
biological principles with vocational agriculture instruction 
in Ohio. He found at the .01 and the .05 levels, greater 
differences between pre-test and post-test levels in agri- 
cultural achievement, biology achievement, and interest for 
students in the pilot or experimental schools. He further 



indicated that tne biological principles approach appeared 
to make vocational agriculture snore challenging to students 
by placing snore emphasis on "why" rather than "how. 11 

In a companion study to the present investigation con- 
ducted by Peterson (1989) at the University of Uebraska, the 
achievement of students taught agricultural subject matter 
based on principles was compared with these taught agricul- 
tural subject matter based on enterpri' : problems in four 
subject matter areas. Animal science was taught at the 
ninth grade level; animal, plant and soil science at the 
tenth grade level; agricultural mechanics at the eleventh 
grade level; and agricultural marketing and management at 
the twelfth grade level. He found that for the ninth grade 
animal science and eleventh grade agricultural mechanics 
courses, students attained significantly greater achievement 
(p<* 05) when taught agricultural subject matter based on 
principles. He also found that for the tenth grade plant 
science and twelfth grade agricultural management courses , 
no significant differences (p^.05) existed in the achieve- 
ment of students in the two treatment groups. An overall 
analysis of all four grades resulted in significantly greater 
(p<f.05) achievement for students taught agriculture based 
on the principles approach. He concluded that the achieve- 
ment of students taught agriculture subject matter resulted 
in significantly greater (p<"-05) achievement for students 
taught agriculture based on the principles approach. 

m 

In a study to measure the understanding of basic pro- 
fit maximizing principles essential for efficient operation 
and management cf a farm business by adult farmers in Ohio, 
McCormick (1964) found a direct correlation between the 
understanding of principles and the number of years of 
schooling completed. He found that older farmers had less 
understanding of basic principles than younger farmers. He 
also indicated there was no significant relationship between 
the relative level of understanding of basic principles and 
the application of these principles to the farm. 

Studies conducted by Steffy (1965) and Layman (1965) 
revealed that principle directed teaching yielded signifi- 
cantly greater achievement in teaching farming program 
record keeping- These studies also indicated that mere 
memorization of facts and skill development could no longer 
provide the agriculturalist with the understandings needed 
for competent participation in the technical aspects of 
agriculture . 



A series of studies conducted b}' Krueger (1965), Dunham 
(1963), Shirley (1963), and Way (1967) revealed that the 
principles approach was conducive to teaching concepts, 
consolidating fragmented subject matter, conserving time. 



and providing a more meaningful instructional program. 

They also stated that teachers were expressing considerable 
interest in the new approach. 

During the past decade, educators have expressed a 
great deal of interest in the principles approach in a 
number of articles in the periodical literature of agri- 
cultural education. Articles by Hammonds (1964), Cushman 
(1968), Richard (1964), iJielson (1967), and Steele (1982) 
urged agricultural educators for a more structured course 
of study. They suggested that the farmer or agricultural 
student who understands both how and why a certain procedure 
is followed will possess the ability to think through the 
problems of procuetion and distribution of agricultural 
products. They also indicated that teachers of agriculture 
have done a better job of teaching how than of teaching why 
with little doubt that their teaching has been limited to 
practices which change very rapidly, whereas basic prin- 
ciples become the essential foundations of education in 
agriculture . 



Dale (1968J suggested that a major waste in education 
is the failure ~o learn depth. He stated that this occurs 
when students become fact-oriented rather than principle- 
oriented and application-oriented. Michelson (1985) re- 
vealed that what to teach and how to teach it is the central 
theme facing curriculum workers in all areas of education 
today. He stated that a blending of what, why, and how is 
necessary today due to the high degree of specialization . 

He further indicated that academic education too often 
places emphasis on facts and principles and is never trans- 
ferred to a useful state, whereas in the vocational approach 
the principles are rarely, if at all, arrived at. 

Gagne and Fleishman (1959) suggested that the use of 
principles or concepts is one of the most important aspects 
of human behavior because it allows the individual to gener- 
alize previous experiences to a great variety of new situa- 
tions. Bruner (1961) supported the discovery process of 
learning, which was used in the principles approach, by in- 
dicating that a number of studies have shown that any or- 
ganization of information which reduces the complexity of 
material tends to make it more accessible for retrieval. 

He further suggested that attitudes and activities which 
characterize figuring out or discovering things seem to have 
the effect of making material more readily accessible in 
memory. 

In the principles approach, discovery learning is an 
important characteristic; however, the problem-solving or 
learning-by-doing activities so prominent in vocational 
education are also a key aspect. Rich (1962) indicated 
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that learning hv doing has almost become an accepted article 
of faith by educators. He suggested that learning was an 
active rather than a passive affair for the learner and the 
role of the school is to so structure the doing that purpose- 
ful behavior results from the learning activities - 



Theoretical Constructs of the Study 

A summary of the literature led to the formulation of 
theoretical constructs for the study, and the theoretical 
constructs, in turn, are redefined as hypotheses tc be 
tested in a statistically designed experiment. The summary 
is as follows : 

1. A relatively large portion of federal Vocational 
Education monies has been expended for vocational 
education in agriculture at the high school level 
to prepare high school students for farming. 

2 . Studies of graduates disclose that a relatively 
large proportion of the students who were enrolled 
in vocational agriculture classes in high school 
have entered agricultural occupations other than 
farming. Students who have had training in voca- 
tional agriculture have excelled persons who did 
not have vocational, agriculture on a number of 
dependent variables of interest. 

3. Opinions of employers indicate that vocational 
agriculture training has been valuable preparation 
for entry into agricultural occupations other than 
farming . 

4. An amendment incorporated in the Vocational Educa- 
tion Act of 1963 authorizes federal Vocational 
Education monies to be used to prepare high school 
students for any occupation which requires knowledge 
and skills in agricultural subjects. 

From this summary, and from discussions of the problem 
of preparing high school students for entry into agricul- 
tural occupations other than farming at the Central Region 
Research Conference at Columbia, Missouri, August 4-7, 1964, 
the following theoretical constructs were elaborated: 

1. Instruction in vocational agriculture is essential 
for entry into agricultural occupations other than 
farming . 

For high school students who plan to enter agricul- 
tural occupations other than farming, practical, 
on-the-job, work experience programs under the dir- 



2 . 



ection of the school, dt such sites £S lei'ia Laule- 
ment dealers, feed stores, or agricultural service 
agencies, are essential to the preparation of high 
school students for initial entry into agricultural 
occupations other than farming. 



3. Enrollment and participation in work experience 
programs should be accompanied by a course in 
Related Instruction, designed to cover such topics 
and problems as labor laws , labor relations , 
employer-employee relations, and work habits and 
attitudes, and, also, to provide opportunity for 
directed and supervised study in the specific 
occupational area of interest to the individual 
students. 



4. Agricultural subjects should be structured around 
basic underlying principles. The basic subject 
matter areas of animal, plant and soil science should 
be developed around the underlying biological science 
principles; the agricultural mechanics subject 
matter should be developed around physical science 
principles; and the farm management and marketing 
subject matter should be developed around under- 
lying economic principles . 



Objectives of the Study 



As a result of evidence from the literature concern- 
ing a lack of comprehensive research in the field of 
agricultural education regarding the effectiveness of 
approaches to preparing high school students for entry into 
agricultural occupations other than farming and the need for 
a structuring of agricultural subject matter around basic 
principles, the following objectives were formulated to 
guide the present study: 

1. To determine if a practical on-the-job institu- 
tion directed work experience program is essential 
for initial entry into agricultural occupations 
other than farming. 

2. To determine if a course in related instruction 
is essential for initial entry into agricultural 
occupations other than farming. 

3. To determine if a difference exists in the achieve- 
ment of students taught agricultural subject matter 
based on principles and those taught agricultural 
subject matter based on enterprise problems In the 
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following three subject matter areas: 

a. Animal, plant and soil science principles 
taught at the tenth grade level. 

b. Agricultural mechanics principles taught at 
the eleventh grade level. 

c. Agricultural marketing and management prin- 
ciples taught at the twelfth grade level. 

In the initial planning of the project, it was intended 
that consideration be given to the impact or varying numbers 
of years of instruction in vocational agriculture (i.e., 0, 

1, 2, and 3). This made it necessary to have a group of 
schools in which no vocational agriculture had been previously 
offered. However, due to the fact that the three principles 
based courses were different, resulting in the measures rather 
than three replications, and due to the resultant small cell 
sizes it became unrealistic to attempt so refined an analysis . 
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KETHOrS OF RESEARCH 



Thi^ sectior of the report provides i a format ion regard- 
ing the selection of the sample , the design of the study, 
the selection of evaluation instruments anc the general pro- 
cedures followed in completing the study. 

Selection of the Sample 

A sample of 24 Nebraska high schools was drawn which 
included eight schools that had not offered vocational 
agriculture prior to the beginning of the present study and 
18 schools which had previously offered a vocational agri- 
culture program. The 18 schools were selected in the follow- 
ing manner: 

1. The schools were numbered in the order in which 
the letter of intent was received prior to the 
cut-off date. A total of 59 schools expressed 
interest in the study. 

2. A table of random numbers was used to select the 
schools. The table was entered in a random fashion 
and the first 16 numbers selected represented the 
schools that were included in the study. The 17th 
number was designated as the first alternate, the 
18th number drawn was designated as the second 
alternate, and alternates were selected until a 
total of 20 alternates had been randomly chosen 
from the list. 

This selection procedure allowed the investigator to 
generalize to all schools offering vocational agriculture 
with 100 or more students enrolled in grades nine through 
twe3.ve in their high schools , excluding high schools in 
the larger metropolitan areas of Omaha and Lincoln, Nebraska. 

The procedure followed in selecting the eight schools 
which had not previously offered vocational education courses 
in agriculture was conducted in the following manner. 

1. A list of 30 high schools in Nebraska (with stu- 
dent enrollment cf 100 or more) interested in 
establishing or re-establishing programs of voca- 
tional education agriculture was developed by 
consultants in agricultural education in the State 
Department of Education, Division of Vocational 
Education. These schools were personally contacted 



by Dr. John K. Coster, a principal investigator, 
and the agriculture consultants in the State 
Department of Education. 

2. The first eight schools agreeing to participate 
in the study were selected. 

Design of the Study 

Off-Farm Agricultural Occupations Phase 

The 24 schools were assigned randomly to one of the 
four treatment combinations. Six schools provided related 
instruction only, another group of six schools provided 
directed work experience only, a third group of six schools 
provided both related instruction and directed work experience 
and the remaining group of six schools provided no related 
instruction or directed work experience, hence , this group 
Served as a control group for the off-farm agricultural 
occupations phase of the study. 



Related instruction refers to a one-year course of 
study (180 hours) of related instruction, similar to that 
offered in programs of Distributive Education. Approximately 
90 hours of instruction covered problems of general occupa- 
tional and employer-employee interest and the remaining 
90 hours of instruction covered problems related to the 
specific agricultural occupation of interest to the student. 
The related instruction factor had two levels: these were 

the presence or absence of related instruction. 

Directed work experience refers to directed on-the-job 
experience in an agricultural agency, business, or establish- 
ment in the community of not less than 360 hours per year. 
This factor also had two levels ; these were the presence or 
absence of work experience on-the-job. 

The third factor involved in this phase of the study 
was the years factor. The years of instruction involved the 
classes of 1966,1967, and 1968. This factor was included 
to check for continuity throughout the entire project. This 
factor was considered as a repeated measures factor since 
the classes, and not individual students, were the actual 
experimental units. 

As a result of the three treatment factors, a random- 
ized 2x2x3 design with repeated measures on the third 
factor formed the basis for the primary data analysis. With 
this design, analysis of covariance was used to test the 
null hypothesis that there was no significant difference in 
the achievement of students in schools which provided related 
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instruction and/cr directed work experience and those 
schools which provided no related instruction and/or 
directed work experience . 

The following supplementary objectives were also of 
interest in the off-farm agricultural occupations phase of 
the study: 



1. To determine the number of students who entered 
off-farm agricultural occupations upon comple- 
tion of a course which provided: 

a. Related agricultural occupational instruction 
only- 

b. Directed agricultural occupational work 
experience only. 

c. Both related occupational instruction and 
directed work experience. 

d. Ho related instruction or work experience. 

2 . To determine the amount of salary per week , the 
relative degree of job satisfaction, the stabil- 
ity of employment and the tendency to enter other 
types of work for students receiving instruction 
in a course which provided: 

a. Related agricultural occupational information 
only. 

b. Directed agricultural occupational work 
experience only. 

c. Both related instruction and directed work 
experience in agricultural occupations other 
than farming. 

d. Ho related instruction or directed work ex- 
perience in agricultural occupations other 
than farming . 



Principles Phase 

■»» 



In recent years, specialists in educational research 
have expressed a concern regarding the effects of the ex- 
perimental environment on dependent variables whi.ch may in- 
fluence the results of the experiment. This effect is 
commonly referred to as the "Hawthorne Effect . ” The intro- 
duction of this aspect of the study placed nearly all the 
schools in an experimental environment, thus providing a 
constant effect for all treatment combinations. Secondly, 
curriculum writers in secondary education and agricultural 
education have been concerned about the relative merits 
of patterns of curriculum organization. Studies reported 
in the review of literature indicated that curriculum 
workers are extremely interested in organizing agricultural 
subject matter for effective presentation to students. 
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Thus, "the addition of this phase provides an economical 
means for studying the influence of a nea pattern of sub- 
ject matter organisation . 

One half of the sixteen experimental schools which 
offered vocational agriculture prior to the inception of 
this study were randomly assigned to teach agricultural 
subject matter based on underlying animal, plant, and 
soil science principles for tenth grade students during 
the 1985-86 school year, mechanical principles to the 
eleventh grade students during the 1966-67 school year, 
and agricultural marketing and management principles to 
the twelfth grade students during the 1987-68 school year. 
The remaining eight schools which offered vocational agri- 
culture prior to the inception of this study taught agri- 
cultural subject matter in a traditional manner based on 
enterprise problem-solving procedures. The eight new 
schools were assigned to teach agricultural subject matter 
based on the principles approach . Thus, the combinations 
of eight new and eight existing schools taught agricultural 
subject matter based on princip3.es, whereas, eight of the 
schools where courses in vocational agricu3.ture existed 
prior to the present study taught agricultural subject 
matter based on a traditional enterprise problem-solving 
approach. The implementation of this phase of the study 
resulted in the formation of three groups of eight schools 
each - 



One-way univariate and multi var_ate analyses of co- 
variance were used to test the null hypothesis that there 
was no significant difference in the achievement of stu- 
dents in schools which taught agricultural subject matter 
based on principles and those schools which taught agri- 
cultural subject matter based on enterprise problems. 

The univariate analyses involved the analysis of an achieve- 
ment test each year for the 1965-66, 1966-67, and 1967-68 
schools years . The multivariate .analysis involved a com- 
parison of achievement based on a standardized four-part 
agricultural achievement test- 



In s uzaar y , Table I reveals line overall design ox Lhe 
present study. 

TABLE I 



ZZUHBER CF SCHOOLS IZJ EACH TREATMENT GROUP 
FOP. THE TWO PHASES OF THE STUDY 





Treatment 1 
Hew Schools, 
Principles 


Treatment 2 
Old Schools, 
Principles 


Treatment 3 
Old Schools. 
Traditional 


Total 


Related Instruction 


2 


2 


2 


6 


Work Experience 


2 


2 


2 


5 


Combination- 


2 


2 


2 


6 


Control** 


2 


2 


2 


o 


Total 

-*m=r — r : 1 — _ _ "7 


8 

a 


8 ! 


8 \ 


24 



-Related Instruction and Work experience 
**|Jo Related Instruction or Wor3c Experience 



Hypotheses 

Off-Farm Agricultural Occupations Phase 

The following hypotheses were developed to guide the 
researchers in the analysis and intern rexaxion ox the data 
for the off-farm agricultural occupations phase of the study: 

1. There is nc significant difference on the Test 
of General Information for Prospective Workers 
between respondents receiving related instruction 
and students not receiving related instruction. 

2. There is no significant difference on the Off- 
Farm Agricultural Occupations Opinion Inventory 
between respondents receiving related instruction 
and respondents not receiving related instruction - 

3. There is no significant difference on the Work 
Opinion Inventory between respondents receiving 
related instruction and students not receiving 
related instruction . 

4 . There is no significant difference on the Test 
of General Information for Prospective Workers 
between respondents receiving work experience 
and students not receiving work experience. 

5. There is no significant difference on the Off- 
Farm Agricultural Occupations Opinion Inventory 
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between respondents receiving work experience 
and respondents not receiving work experience. 

6. There Is no significant difference on the Work 
Opinion Inventory between respondents receiving 
work experience and students not receiving work 
experience . 

7. There is no significant difference on the Test 
of General Information for Prospective Workers 
between respondents receiving both related 
instruction and work experience as opposed to 
none. 

8. There Is no significant difference on the Off- 
Farm Agricultural Occupations Opinion Inventory 
between respondents receiving both related instr- 
uction and work experience as opposed to none. 

9. There is no significant difference on the Work 
Opinion Inventory between respondents receiving 
both related instruction and work experience and 
respondents not receiving both related instruction 
and work experience as opposed to none. 

Follow-Up Phase: 

M m 

It was felt by the investigator that a follow-up 
study of students would yield valuable data. However, due 
to the subjective nature of the data, some caution must be 
exercised in comparing and drawing implications from the 
follow-up Information. The following hypotheses were 
developed to guide in a summary of the follow-up data: 

1. There is no observable difference on the job 
satisfaction follow-up, employability, stability 
of employment, tendency to enter related types of 
work, salary per week, number of hours worked per 
week between respondents receiving related in- 
struction and those not receiving related instruction. 

2. There is no observable difference on the job 
satisfaction follow-up employability , stability 
of employment, tendency to enter related types of 
work, salary per week, number of hours worked per 
week between respondents receiving work-experience 
and students not receiving work experience. 

3. There is no observable difference on job satis- 
faction follow-up, employability, stability of 
employment, tendency to enter related types of work. 
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salary pe r week, number of hours worked per week 
between students which received both related in- 
struction and work experience and respondents 
not receiving uoth related instruction and work 
experience . 

Principles Phase: 

r 

The following hypotheses were designed to aid the 
researchers in the analysis and interpretation of the data 
acquired on the curriculum factor of this study: 



1. There is no significant difference on the Test 

of Principles of Plant and Animal Science between 
respondents having the Principles approach and 
those not having tne Principles approach. 

2. There is no significant difference on the Test 
on Principles of Mechanics between respondents 
having the Principles approach and those not 
having the Principles approach. 

3. There is no significant difference on the Test 
on Agricultural Management and Marketing Princi- 
ples between respondents having the Principles 
approach and those not having the Principles 
approach - 

4 . There is no significant difference cn the Agri- 
cultural Achievement Test between subjects having 
the Principles approach and those not having the 
Principles approach. 

Collection of the Data 

The following procedures were used to gather the data 
for the present study: 

1. The initial step was to select personnel as re- 
search associates. This step was initiated during 
the spring of 1965. Research associates were 
employee for preparing instruments, administering 
tests, collecting data, preparing curriculum 
materials for the curriculum phase, preparing 
materials for the off-farm agricultural occupations 
phase, provide in-service education for the teachers 
and assist in the field direction of the project. 
During the spring of 1965, 16 schools offering 
vocational agriculture were randomly selected 
from a list of Nebraska secondary schools 
that expressed an interest in the project. The 
research associates prepared test instruments (See 
Appendix A) and curriculum materials concerning 
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animal, plant and soil science principles during 
this period. (See Appendix B) 

2. During the summer of 1965 the 24 Nebraska teachers 
selected were trained by the principal investi- 
gators and the research associates. 

3. In September of 1965, the project began by admin- 
istering the experimental pre-tests to the students 
in the study. 

4. During the 1965-66 school year, the research associates 
made two supervisory visits to The teachers, collected 
community data, prepared curriculum materials in 
regard to agricultural mechanics principles, (See 
Appendix B) the off-farm agricultural education 
materials were developed, (See Appendix C) and test 
instruments for measuring agricultural achievement 
were also developed. 

5. At the close of the 1965-1968 experimental post- 
tests were administered and initial follow-up data 
were collected. (See Appendix A). 

6. The months of June, July, and August of 1986 were 
devoted to in-service education for new teachers 
due to turnover in the project schools. The re- 
search associates also continued the development of 
curriculum materials in agricultural mechanics 
principles and revised the animal, plant and soil 
science principles, as well as the off-farm agri- 
cultural occupations materials - 

7. During September of 1966 the experimental pre-tests 
were administered for the curriculum and off-farm 
agricultural occupations phases of the study. 

8. During the fall of 1966 follow-up data were col- 
lected on the May 1966 graduates- The research 
associates continued to make supervisory visits to 
the project schools as well as the revision of 
animal, plant, and soil science principles and the 
off-farm agricultural occupations materials. 

9. A preliminary analysis of the first year data was 
also completed during the 1966-1967 school year. 

10. In May of the 1966-1967 school year experimental post- 
tests were administered to the students involved 

in the study. 
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11. During the months of June, July and August, 1967, 
the agricultural marketing and management princi- 
ples , ° C See Appendix B) were developed along with 
a test instrument to evaluate the principles in 
the curriculum phase of the study, in-service 
educational programs were provided for the new 
teachers who were employed in the project schools 
as a re suit of turnover. 

12. In September of 1967 the experimental pre-tests 
were administered and follow-up data for the May 
1967 graduates were collected. 

13. During the 1967-1968 school year, supervisory 
visits to the project schools were conducted by 
the research associates. Preliminary data analysis 
was conducted along with an evaluation of the 
research project by Dr. John K. Coster or North 
Carolina State University, Dr. Douglas Sjogren of 
Colorado State University, Dr. Emil Heermann of 
the University of Nebraska, Dr. James McComas of 
Kansas State University, and Mr. Glen Strain of the 
Nebraska State Department of Education. 

14. In May of 1968 the experimental post-tests were 
administered along with the collection of follow- 
ud data for students in the 1966, 1967 and 1968 
graduating classes - 

15. The analysis of data was conducted by the research 
associates during the months of June, July and 
August of 1968. 

16. In June of 1969 follow-up data were collected ror 
all students. 

17. The final report was prepared in the summer of 
1969. 

Instruments Used in the Study 

The present study was designed to compare the relation- 
ship between the dependent variables (change in achievement 
and attitude) and a number of independent variables. The 
dependent variables were selected or prepared to obtain 
information regarding the entry of students into agricul- 
tural occupations other than farming for the OFAO phase and 
to assess the agricultural achievement of students in the 
curriculum phase of the study. The dependent variable of 
primary concern in the off-farm agricultural occupations 
phase of the project was obtained from scores on a test of 
related information, pertaining to the general occupational 
related information. The other dependent variables were 
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obtained from the following sources: 

1. Scores on a scale designed to measure attitude 
toward work. 

2 . Scores on a scale designed to measure attitude 
toward agricultural occupations. 

The scores obtained on the above listed dependent 
variables were assumed to be measured on an integral scale. 
The scores were assumed normal and independently distributed 
in the population about a true population mean with the unit 
standard deviation. Pre-test and post-test experiment 
scores were obtained on lie dependent variables. 

The test instruments used to gather the data were con- 
structed as a part of the st”d" . The instruments w ere sub- 
jected to an item analysis and a test of reliability. The 
Flanagan and the Kuder- Richards on formulas were used to 
measure the reliability of the test instruments developed 
by researchers for the present study. The validity of each 
instrument was maintained by having a subject matter specia- 
list prepare the items and a review of each instrument was 
conducted by a university professor in each subject matter 
field. A team of specialists in educational and psycholo- 
gical measurements were responsible for constructing and 
administering the measurement instruments. 

The following instruments were developed and used for 
the Off-Farm Agricultural Occupations phase of the study: 

1. "Test of General Information for Prospective 
Workers." (See Appendix A). This tool was de- 
veloped by an educational psychologist and a 
specialist in the area of cooperative occupa- 
tional education. After an item analysis, the 
final form consisted of 60 four-choice questions . 
The Flanagan procedure reported a reliability of 
.570. The Kuder-Richardson 21 method indicated a 
reliability of .488. These reliability coeffi- 
cients were obtained from the pre-test scores of 
the seniors in the 1966 class involved in the 
present study. This tool was used as both a 
pre-test and a post- test for the seniors in 1966, 
1967, and 1968 classes. 

2. "Work Opinion Inventory." (See Appendix A). This 
inventory was constructed by an educational psy- 
chologist . It contains 25 five-choice response 
type items organized in a Likert -type scale. The 
response continuum ranges from strongly agrees to 
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strongly disagrees . This tool was utilized to 
measure one 1 s attitude toward work. Seniors were 
exposed to this instrument as both a pre-test and 
post- test. The instrument was used all three 
years . 

3. "Off-Farm Agricultural Occupations Opinion Inven- 
tory . " ( See Appendix A) . An educational psychol- 

ogist constructed this inventory. Off-farm ag- 
ricultural occupations were defined as occupations 
in which agricultural knowledge and skills were 
needed for successful work in the occupation. The 
knowledge and skill areas included plant science , 
animal science , social science , agricultural 
business, management and marketing, and agricul- 
tural mechanics. This tool was utilized to measure 
one 1 s attitude toward off-farm agricultural 
occupations . The test contained 30 items of a 
five-choice Likert -type scale . The response con- 
tinuum ran from strongly agree to strongly dis- 
agree. The instrument was used all three years. 

4. "Job Questionnaire." (See Appendix A). This tool 
was adapted from a scale developed by Brafield and 
Rothe. The 18 items offer a five-choice response 
range from strongly agree to strongly disagree. 

The tool was utilized in the follow-up phase, of 
this study to measure one's attitude toward his 
job. 

5. "Job Description." (See Appendix A). This tool 

was used in the follow-up phase of the project. 
Students were asked to indicate their employment 
dates, salary per week, and the number of hours 
they worked per week. This was administered in 
four time intervals: two month follow-up, one 

year follow-up, two year follow-up, and three 
year follow-up. j 

The following instruments were developed for evalua- 
ting the Curriculum phase of the study: 

1. "Test on the Principles of Plant and Animal 

Science." (See Appendix A). This test was devel- 
oued by an agricultural educator. After an item 
analysis, 90 questions with a five-choice response 
design remained. This test was administered as 
both a pre-test and post -test to the sophomores 
in the study. The Flanagan procedure resulted in 
a reliability of .754; the KR-21 method produced 
a similar reliability of .795. These coefficients 
were obtained from the pre-test scores of the sub- 
jects in the present investigation. 
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2. "Test on Principles of Mechanics." (See Appendix 
A) . This test was also developed by agriculture 
educators who were well acquainted with the cur- 
riculum c ' tent material. Again, 90 questions 
with five-choice responses were administered as 
both a pre-test and post- test to the junior sub- 
jects. This test had a reliability of .8*36 ac- 
cording to the Flanagan procedure and .821 ac- 
cording to the KR-21 test of reliability. These 
coefficients were obtained from the pre-test 
scores of the subjects in the present study. 

3. "Test on Agricultural Management and Marketing 
Principles.” (See Appendix A). This test, like 
the above two, was developed by agriculture edu- 
cators. The 90 item, five-choice multiple res- 
ponse tool was administered both as a pre-test 
and post -test to the senior subjects in this 
study. This test had a reliability of .852 
using the Flanagan formula and .908 using the 
KR-21 formula. These coefficients were obtained 
from the pre-test scores of the subjects in the 
present study. 

4. "Agricultural. Achievement Test." (See Appendix A). 
This test has been standardized. Both state and 
national n6rms were developed. Two hundred sixty- 
seven schools in the nation were sampled, and 88 
Nebraska schools were involved. The final nation- 
al sample consisted of 1200 tenth graders and 1,016 
twelfth graders. The stare sample involved 51 per 
cent of all high schools in Nebraska offering voca- 
tional agriculture and approximately 25 per cent 

of all tenth and twelfth grade vocational agri- 
culture students . This test has four subtests : 
plant and soil science, mechanics, animal science, 
and management. Each of these subtests consists 
of 60 questions with five-choice responses. Split- 
half reliabilities were obtained from a sample 
of 192 twelfth grade vocational agriculture stu- 
dents with the Flanagan and Kuder-Richardson 21 
formulas . 



Flanagan KR-21 



Part I 


.88 


.89 


II 


.88 


.85 


III 


.88 


.84 


IV 


CO 

CO 


.88 


Total 


.95 


• 

CO 

OD 
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The instrument used to obtain intelligence scores 
for all students was the California Short-Form Test of 
Cental Maturity, Level V- Although the short form of 
this test provides less reliable measure than the full 
test, it was selected for the present study because of 
its wide acceptance and ease of administration . In addi- 
tion, the present study did not require a highly precise 
measure. For a schedule of the approximate dates on which 
the tests were administered , see Appendix A. 



fI!3DI!2SS A! 2D ANALYSIS 



Chapter III presents the analysis of the data that was 
considered necessary to fulfill the objectives of the study. 
The data are based on the efforts of 24 randomly selected 
Nebraska public schools- The 24 schools were randomly 
assigned to prepare high school students for agricultural 
occupations other than farming in one of the following four 
treatment groups during a three-year period: 

a. Related occupational instruction only. 

b. Directed occupational work experience only. 

c- Both related occupational instruction and directed 
work experience - 

d. :2o related instruction or work experience. 

At the same time the 24 schools were also randomly 
assigned to one of the following three treatment groups to 
assess the merits of structuring agricultural subject matter 
around basic biological science, physical science and 
economic principles: 

a. Instruction in agricultural subject matter organized 
around basic principles in eight schools which did 
not offer vocational agriculture prior to the 
initiation of this study. 

b. Instruction in agricultural subject matter organized 
around basic principles, in eight schools which 
offered vocational agriculture prior to the initia- 
tion of the present study. 

c. Instruction in agricultural subject matter organized 
around enterprise problems of the agricultural 
worker in eight schools which offered vocational 
agriculture prior to the initiation of the present 
study. 

The first section of Chapter III provides some informa- 
tion about the loss of subjects (schools) from the initial 
sample and about the final sample size. 

The second section is devoted to an analysis of the 
performance of students in each of the schools in the various 
treatment groups regarding the off-farm agricultural occupa- 
tion aspects of the present study. The third section focuses 
on a follow-up study of employment patterns of students in 
each of the four treatment groups which were devoted to pre- 
paring students for agricultural occupations other than farm- 
ing. The fourth section presents data concerning the 



principles phase of the study. 



Size of the Treatment Groups 

The design of the present study focused on the inves- 
tigation of a number of treatment factors. In the off- 
farm agricultural occupations phase of the study, the 24 
schools were randomly assigned to four treatment groups . 

For the principles curriculum phase of the study, the* 24 
schools were randomly assigned to three other treatment 
groups. Tables II and III reveal the number of schools in- 
volved each year- In each phase of the study. 

The number of schools in each treatment group for each 
year was or importance because the school was the experi- 
mental unit in This study. The mean of the scores for all 
students fulfilling the treatment requirements for the school 
was used as the score of the school for all variables - 



TABLE II 

NUMBER OF SCHOOLS IN EACH TREATMENT GROUP 
EACH YEAR IN THE OFF-FARM AGRICULTURAL 
OCCUPATIONS PHASE OF THE STUDY 



Directed 

_ i 


j= 




Related instruction 






vJork ; 


1 

! 


Yes 




Mo 


Experience 


1966 


1967 


1963 


1986 


1967 


1368 


Yes 


6 


5 


4 


6 


5 


5 


Mo 


6 


5 


4 


8 


6 


6 



All 24 schools participated in the study during the 1965- 
66 school year. At the end of that school term two schools 
dropped the vocational agriculture program and were thus eli- 
minated from the study. During the 1966-67 school year one of 
the remaining schools had no students fulfilling the treat- 
ment requirements for the off-farm agricultural occupations 
phase of the study. During the 1967-68 school year the same 
school, along with two others, had no students fulfilling 
the treatment requirements for the off-farm agricultural occu- 
pations phase of the study. Additional comments will be made 
regarding this situation in the final chapter. Thus there 
were a total of 19 schools which completed the off-farm agri- 
cultural occupations phase of the study and only the data from 
these 19 schools were used in the analysis of this phase. 
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TABLE III 

liUMBEE OF SCHOOLS IE EACH 7PEATHEE? CROUP 
EACH YEAR IE THE PPXECIPLES PHASE OF THE STUDY 



Treatment 

Group 


1966 


Year 

1967 


1968 


Hew School, 


Principles 


8 


8 


6 


Old School, 


Principles 


8 


7 


7 


Old School, 


Traditional 


8 


7 


7 


Total 




24 


22 


«r* 

Ll 



In the principles phase the data from all 24 schools 

were used in the anal vs Is for the 1965-85 school vear. The 

-»• * 

data from the 22 regaining schools were used for the 1965- 
67 and 1967-58 school years. For the analysis of the Agri- 
cultural Achievement Test , data were taken from those stu- 
dents who had been Involved in the study all three years. 

Only 21 of the 24 schools had students fulfilling this 
requirement . 

» 

Analysis of the Off-Farm Agricultural Occupations Phase 

The initial step followed in the analysis of the data 
for the off-farm agricultural occupations phase of the study 
was to determine which of the data gathering Instruments 
would provide the most meaningful information when selecting 
the treatment most effective for educating high school 
students for off-farm agricultural occupations - The three 
measures selected for determining the most effective means 
of educating students for off-farm agricultural occupations 
were the Test on General Information for Prospective 
Workers, the Work Opinion Inventory and finally the Off-Farm 
Agricultural Occupations Opinion Inventory. It was felt by 
the researchers that these three measures would also com- 
pliment the follow-up data in which actual entry into 
occupations would be observed along with student satisfactions 
in those occupations. 

The Test on General. Information for Prospective V?orkers 
is an achievement test covering the general material taught 
in the related instruction classes. The Work Opinion Inven- 
tory is a measure of the individual's opinion toward work in 
general. The Off-Farm Agricultural Occupations Opinion In- 
ventory measures opinion toward off-farm agricultural occu- 
pations. Each of these instruments was administered in 
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September and Hay to all students involved in the off-farm 
agricultural occupations phase of the study. 

A 2 x 2 3 analysis of covariance wi f h repeated 

measures across the third factor (years) ;*:as *«ed for each 
of the three nos t -test measures . In order to determine 
which of the many measures to use as covariates, a step- 
wise multiple regression was carried out for each of the 
three measures. A total of 24 variables were chosen as 
possible covariates by the research staff. These variables 
were : 



1 . 

2-5 . 
6-10. 



Li-13 - 



14. 

15. 

16. 



19. 

20 . 

21 . 

22 . 

23* 



O 9« 

-6 *? - 



The pre-test score of the measure involved. 

The p re -and post -test scores of the other two 
measures mentioned above. 

Agricultural Achievement Test scores , Parts I- 
IV and Total. 

California Test of Mental Maturity scores , Lan- 
guage, ^'cn- Language , and Total. 

Bennett Test of Mechanical Comprehension score. 
Strong Vocational Interest Blank, Farmer score, 
dumber of years of study In vocational agricul- 
ture in high school. (See Appendix A) 

Rank in graduating class. (See Appendix A) 
Occupational aspirations. (See Appendix A) 
Occupational plans. (See Appendix A) 

Attitude scale (attitude toward the teacher and 
his classroom procedure). (See Appendix A) 

Rank of the teacher among the teachers involved 
in the study. 

Number of years of teaching experience. (See 
Appendix A) 

Humber of hours of coursework the teacher had 
beyond the B.S. degree- (See Appendix A) 
Percentage of students who live on a farm. (See 
Appendix A) 



The step-wise multiple regression on the Test on 
General Information for Prospective Workers revealed that 
The best possible covariates would be: 

1. Test on General Information for Prospective 
Workers, Pre-Test score. 

2. Number of hours of coursework the teacher had 
beyond the B.S. degree . 

3. Agricultural Achievement Test score - Part IV 

4. Number of years of study in vocational agriculture 
in high school. 

5. Occupational plans of the students. 

The best possible covariates for the analysis of the 
scores from the Work Opinion Inventory were: 
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1- Work Opinion Inventory, Pre-Test score. 

2 . Strong voccticnal interest Blank , Farmer score. 

3. du mb er or years or study in vocational agriculture 
in high school. 

The step-wise multiple regression indicated that the 
best possible co variates for the analysis of the scores 

from the Or z—t arm Agricultural Occupations Opinion Inventory 
were : 

— * Of r— Farm Agricultural Occupations Opinion Inventory, 
Pre-Test score . 

2. Agricultural Achievement Test score - Part IV. 

Thus , the results of the step-wise multiple regression 
showed that, in each case, one of the best possible con- 
comitant variables was the pre-test score on the measure 
since it was significant at the .05 level in each case. The 
pre-test s core appeared to be the most logical covarlate also. 

The pre-test scores from each of the three measures 
were used as the only covariates . It was determined that 
only one covarlate should be used for each analysis because 
ror each covariare involved in the analysis a degree of 
freedom was lost. Since the final sample consisted of only 
19 subjects (schools), and since it was felt that the pre- 
test measure was an 'essential covariate for the analysis, 
no other concomitant variables were used. 

±n adjusting for the covariate in each analysis, the 
assumption was made that the regression coefficient for 
bet ween -subjects was equivalent to the regression coefficient 
for within-subjects. Thus, the regression coefficient for 
within- subjects was used for all adjustments (Winer, 1962). 
This is a logical assumption if the co variate has not been 
affected by the treatment. 

The results of the analysis of covariance on the post- 
test scores of the Test Gn General Information for Prospec- 
tive Workers are given in Table IV. There were no significant 
F values at the .10 level of significance. However, the F 
value for the Work Experience factor showed a trend toward 
significance (p. <1 25) . This trend indicated that students 
in schools with no directed wcrk experience scored higher 
on the test than students in schools with directed work 
experience. The adjusted means for the two groups were 26.48 
and 24.72 respectively. Table V presents the adjusted and 
unadjusted means for the Test on General Information for 
Prospective Workers . 
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ANALYSIS OF 
TEST 013 GENERAL 



C0VARIAI3CE SUMMARY TABLE FOR THE 
, INFORMATION FOR PROSPECTIVE WORKERS 



Source of 
Variation 


Sum of 
Squares 


DF 


Mean 

Square 


F 


Between Subjects 

Related Instruction 


225.864 

0.194 


18 

1 


0.194 


0.016 


Work Experience 


29.062 


i 


29.062 


2.408 


RI x HE* 


15 .583 


1 


15.583 


1.291 


Error C between ) 


181. 025 


15 


12.068 




Within Subjects 
Year 


458.681 

29.078 


37 

2 


14.539 


1.088 


x Year 


34.514 


2 


17.257 


1.291 


WE x Year 


6. 859 


2 


3.430 


0.257 


RI x WE x Year 


0.700 


2 


0.350 


0.026 


Error (within) 


387.530 


29 


13.363 




Total 


684.545 


55 







TABLE V 

ADJUSTED AND UNADJUSTED MEANS FOR THE TEST 
ON GENERAL INFORMATION FOR PROSPECTIVE WORKERS 



Adjusted Means 
Year 



Treatment 


1965-66 


1966-67 


1967-68 


Mean 


Control 


25.17 


26.55 


26.28 


26.00 


Work Experience 


24. 30 


25.33 


26.46 


25.36 


Related Instruction 


27.92 


25.23 


27.72 


26.96 


WE and RI 


24.22 


21.96 


26.08 


24.08 


Mean 


25.40 


24.77 


26.64 


25.60 



Unadjusted Means 
Year 



Treatment 1965-66 

Pre Post 

Control 21.27 21.72 

Work Experience 22.32 21.96 

Related Instruction 24.32 27.72 

WE and RI 30.17 30.25 



1966-67 
Pre Post 
22.58 24.50 
24.26 25.06 
24.97 25.72 
29.92 27.72 



1967-68 
Pre Post 
21.07 23.47 
23.44 25.32 
23.97 27.15 
25.02 26 * 62 



The results of the analysis of covariance on the post- 
test scores of the Work Opinion Inventory are given in Table 
- The F value for the related instruction factor was 
significant at the .05 level- However, the groups which 
had no related instruction had a higher opinion of work than 
the groups which had related instruction. The adjusted 
means for the two levels were 72.35 and SS.29 respectively. 
Other adjusted and unad justed means are given in Table VII. 
The F values fcr the year factor and the work experience x 
year interaction showed trends toward significance (p<. 25). 
The adjusted means for years one, two, and three are 5*3.73, 
72.21, and 70.51 resneetivelv. 

TABLE VI 



ANALYSIS OF COVARIANCE SUMMARY TABLE FOR 
THE VJORK OPINION INVENTORY 



Source of 


Sum of 




He an 




Variation 


Squares 


DF 


Square 


F 


Between Subjects 


405 . 565 


18 






Related Instruction 


117.865 


1 


117.86b 


6.507 


Work Experience 


6.326 


1 


6 . 3'o 


0.349 


RI x WE 


3.676 


1 


3.676 


0.534 


Error { between ) 


271. 6S8 


15 


18.113 




Within Subjects 


716.936 


37 






Year 


59.152 


2 


29.576 


1.604 


RI x Year 


23.214 


2 


11.607 


0.629 


WE x Year 


66.281 


2 


33.141 


1.797 


RI x WE x Year 


33.441 


2 


16.721 


0.907 


Error (within) 


534.848 


29 


18.443 




Total 


1122.501 


55 
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ADJUSTED AND UNADJUSTED MEANS FOR THE 
WORK OPINION INVENTORY 





Adjusted Means 










Year 








Treatment 


I9S5-S5 


1966-67 1967-68 


Mean 


Control 


72.98 


71.89 


71.94 


72.27 


Work Experience 


71.44 


74.57 


71.26 


72.42 


Related Instruction 


70.26 


71.50 


68.39 


70.05 


WE and El 


64.26 


70.89 


70. 4S 


68.54 


Mean 


69.73 


72.21 


70.51 


70 . 82 


Unadjusted Means 










Year- 








Treatment 


1965-66 


1966-67 


1967-68 




Pre Post 


Pre Post 


Pre 


Post 


Control 


73.02 73.78 


74.00 73.33 


71.38 


71.68 


Work Experience 


70.22 70.42 


73.94 75.98 


73.32 


72.26 


Related Instruction 


71.80 70.27 


70.90 70.92 


71.07 


67.92 


WE and RI 


72.42 64.67 


69.88 69.65 


69.42 


68.92 



The results of the analysis of covariance on the post- 
test scores of the Off-Farm Agricultural Occupations Opinion 
Inventory are given in Table VIII- The adjusted and un- 
adjusted means are presented in Table IX. There were two t 
values that were significant at the .10 level. One of these 
was for the Related Instruction x Work Experience x Years 
Interaction. Because that F value was significant, the 
significant F value for the Related Instruction x Years 
interaction has little meaning. The F value for the Related 
Instruction factor showed a trend toward significance Cp<.2S) 
but this also has little meaning due to the significant 
three-way interaction. 
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TABLE VIII 



ANALYSIS 
OFF-FARM AG 



OF CO VARIANCE SUMMARY 
PJ CULTURAL OCCUPATIONS 



TABLE FOE THE 
OPIHIOH INVENTORY 



Source of 


Sam of 




Mean 


Variation 


Scuares 


PF 


Square 


Between Subjects 


1001.288 


18 




Related Instruction 


169.324 


1 


160.324 


Work Experience 


1.392 


1 


1.392 


Ex x WE 


0.186 


1 


0.186 


Error ( between ) 


839.386 


15 


55.959 


Within Subjects 


1913.052 


37 




Year 


4.956 


2 


2.478 


SI x Year 


287.898 


2 


143.949 


WE x Year 


42.006 


2 


21.003 


RI x WE x Year 


279.910 


2 


13S.955 


Error {within ) 


1298.282 


29 


44.768 


Total 


2914.340 


55 





2.865 
G .025 
0.0G3 



0.055 

3.215 

0.469 

3.126 



TABLE IX 

ADJUSTED AND UNADJUSTED MEANS FOR THE OFF-FARM 
AGRICULTURAL OCCUPATIONS OPINION INVENTORY 



Adjusted Means 



Treatment 

Control 

Work Experience 
Related Instruction 
WE and RI 





Unadjusted Means 












Year 










Treatment 


1965-66 


1966 


-67 


1967 


-68 




Pre Post 


Pre 


Post 


Pre 


Post 


Control 


82.48 85.40 


87.52 


87.60 


88,47 


86.63 


Work Experience 


83.52 85.64 


89.00 


81.12 


89.98 


94.98 


Related Instruction 


91.90 85.30 


86.60 


85.05 


91.32 


87.87 


WE and RI 


76.92 75.07 


81.02 


82.63 


81.82 


75.40 



Year 



1365-66 


1966-67 


1967-68 


Mean 


88.15 


86.28 


84.54 


86.32 


37.5 5 


78.59 


91.66 


85.94 


80.43 


84.47 


83.47 


82.79 


82.33 


86.56 


78.68 


82.52 


84.61 


83.97 


84.59 


84.39 
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The analysis of these three measures seemed to reveal 
little evidence concerning the most effective way to edu- 
cate hish school students for off-farm agricultural occupa- 
tions. The only F value significant at the .05 level 
revealed that subjects with no related instruction scored 
higher on the iJork Opinion Inventory than did those with 
related instruction. On all three measures, the group wnich 
had related instruction and work experience had the lowest 
score of all four treatment groups but the differences were 
rot significant. 

Results gx the Follow-Up 

Of particular interest In the present investigation was 
a follow-up study of the students who were in one of the 
four treatment groups in the off-farm agriculture occupa- 
tions phase. Although the achievement of students, presented 
earlier in this chapter, presented valuable insights regard- 
ing the effectiveness of one of the four treatment groups 
in preparing students for off-farm agricultural occupations, 
it was felt by the researchers that Important information 
could be obtained by a study of the employment status of 
students following graduation from high school. The three 
classes under Investigation were students in the graduating 
classes of 1956, 1957 and 1958. A follow— up study was con- 
ducted each year; consequently, data were collected for 
three years on the class of 1966, for two years on the class 
of 1967 and for one year on the class of 1968. Over the 
four year period teacher turnover occurred in 15 of the 22 
schools involved in the study. This high degree of turnover 
caused considerable difficulty for the researchers in 
obtaining the follow— up data. New teachers had to spend 
considerable time trying to locate students who had gra- 
duated one, two or three years prior to their arrival at 
the school I Consequently, the teachers were unable to ob- 
tain any information about some sxudents and very limited 
data on other students. Thus, not all follow-up measures 
were analyzed In this research report. Four measures were 
used in gathering data for the follow-up phase of the study. 
These measures were (1) employment status, (2) weekly salary, 
(3) hours of employment per week, and (4) extent of job 
satisfaction if employed. The researchers felt that the 
first measure, employment status, was the most meaningful 
source of information. Consequently, primary attention 
will be focused on the employment status of students through- 
out this section of the report. 

Tables X and XI present information concerning the 
number of students involved in the follow-up phase of the 
study. It may be noted in Table X that a total of 311 
students were involved in this phase of the study. 
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The 311 students constituted the group of subjects in 
the classes of 1988 , 1967 , and 1988 who fulfilled the re- 
quirements of one of the four treatments. 

Table X further revealed that during the three year 
period 25.4 percent of the students received only related 
instruction in off-farm agricultural occupations, 15.1 
percent were involved in only work experience training, 

10. S percent received both job related instruction and 
work experience on the job and 48.6 percent were taught 
a traditional vocational agriculture course of iai&uruc- 
tion. The 48.8 percent served as a control group for the 
off-farm agricultural occupations phase of the study. 

As may be noted in Table X, considerable differences 
existed in the number of students involved in each phase 
of the study. Data in Table XI show the number of stu- 
dents in each treatment group by years- For the work 
experience only and the control groups, it may be noted 
that enrollment remained relatively consistent over the 
three year period. However, the related instruction 
group showed a rather distinct decline in enrollment from 
33.3 percent of the sample in 1966 to 13.7 percent in 
1968. The combination of related instruction and work 
experience increased from 6.9 percent in 1966 to 14.4 
percent in 1968. Examination of Table XI also reveals 
that the number of students involved in the yearly analy- 
sis ranged from a high of 119 in 1967 to a low of 90 in 
1968. 

TABLE X 

NUMBER OF STUDENTS IN EACH TREATMENT GROUP 
IN THE OFF-FARM AGRICULTURAL OCCUPATIONS PHASE OF THE STUDY 



Treatment Group 


Number of 
Students 


Percent 
cf Total 


Related Instruction 


79 


25.4 


Work Experience 


47 


15.1 


Combination ( RI S WE) 


34 


10.9 


Control 


151 


48.6 


Total 


311 


100.0 



- 37 - 






TABLE Xi 

TOTAL N UMBER OF STUDENTS EACH YEAR IN EACH TREATMENT GROUP 
IN THE OFF-FARM AGRICULTURAL OCCUPATIONS PHASE OF THE STUDY 







Distribution of Students 




1356 1967 1968 


Treatment Group 


H Percent N Percent M Percent 



Related Instruction 


34 


33.3 


30 


25.2 


15 


16.7 


Work Experience 


18 


17.6 


14 


11.8 


15 


16.7 


Combination 
(EX £ WE) 


7 


6.9 


14 


11.3 


13 


14 . 4 


Control 


43 


42.2 


61 


51.3 


47 


52.2 


Total 


102 


100.0 


119 


100.1 


90 


10G.0 



The data presented in Tables XII through XV provide 
information concerning the initial employment status of 
students in each of the four treatment groups. The job 
classification scheme involved seven categories. The first 
job category was referred to as the off-farm agricultural 
occupations section. This category was of primary interest 
in the study because the central problem was aimed at ex- 
ploring the most effective teaching procedure for preparing 
students to enter agricultural occupations other than farm- 
ing. The researchers interpreted the meaning of an agricul- 
tural occupation other than farming to be in accordance 
with the definition described earlier in this report. A 
jury of agri cultural educators was used each year to deter- 
mine if the student * s employment fit the category of an 
off-farm agricultural occupation. The jury was instructed 
to place students in this category if they were engaged in 
the supply, sales, distribution or service of agricultural 

products directly related to the farm or farm home, and, if the 
jury felt that agricultural knowledges and skills were es- 
sential for holding the job. The researchers attempted ic 
provide a lather strict interpretation to the off-farm 
agricultural occupation job category. 

The second category was referred to as a non off-farm 
agricultural occupation. All jobs other than off-farm 
agricultural occupations were included in this category. 

Thus , farming was considered a non off-farm agricultural 
occupation and individuals engaged in farming were placed 
in this category. No attempt was made in this report to 
study the employment trends of students engaged in farming. 
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Category three included all students enrolled in 
colleges and universities. The fourth category included 
all students in area trade or vocational schools as well 
as business schools. The fifth category was developed 
to reflect the nucrer of students entering military service . 
Category six involved identifying students who were unem- 
ployed. Due to the large teacher turnover, category seven 
had to be developed to provide an accounting for students 
who had migrated from the community and were not available 
for the follow-up stud}/- Despite the high degree of teacher 
turnover, only a limited number of students were lost in 
the follow- up procedure - 



One note of caution should be observed when inter- 
preting the data from the tables presented in this section. 
Quite frequently only one or two students are involved in 
a particular treatment group and job classification cell; 
consequently , group comparisons must be treated with a great 
amount of caution and may actually be somewhat misleading. 

In Table XII It may be noted that 102 students were 
Included In the initial follow-up of the class of 1966. 

There were 14 students employed in off-farm agricultural 
occupations and 66 in occupations other than off-farm ag- 
ricultural occupations. Eleven students entered the mili- 
tary service . 



Table Kill shows 15 students initially employed in 
agricultural occupations other than farming and 73 in all 
other occupations from the total of 119 students In the 
class of 1967. Only six students entered the military 
service while 20 students went to post-secondary schools. 

In Table XIV, it can be noted that 25 students entered 
off-farm agricultural occupations compared with 54 who en- 
tered all other occupations. Seven students from the total 
of 90 in the class of 1968 entered military service. 

Table XV reveals that for all three years 11 of the 79 stu- 
dents in the related instruction treatment, or 13.9 percent; 
14 of the 47 students in the work experience treatment, or 
29.8 percent; 12 of the 34 students in the combination 
treatment , or 35.3 percent ; and 17 of the 151 students in 
the control group, or 11.3 percent, entered off-farm agri- 
cultural occupations. The percentages seem to indicate 
that the work experience and the work experience and related 
Instruction treatments are better at making students aware 
of off-farm agricultural occupations. However, many stu- 
dents in these two treatments probably remained in the same 
position in which they received work experience as a student. 
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Table XVI pre sents "the mean weekly salary for subjects 
in both orr— rami agricultural occupations and non off-fcrn 
agricultural occupations. it can be seen that tlie mean 
salaries across all three years are almost identical. 

Table XVII presents the mean job sax is fact ion scores 
tor subjects in both of r— farm agricultural occupations and 
non off-farm agricultural occupations. Again it can be seen 
that the mean scores across the two years that are given are 
almost identical. Due to a change in the t im e of fcllcw-ups, 
the job satisfaction scores were not available for the 1968 
class. 

The number of subjects entering and remaining in off- 
rarm agricultural occupations over a period of one year is 
given in Table XV ill. it can be seen that there were losses 
from the beginning of the year to the end for each of the 
three years . It must be kept in mind that some of the 
students left off-farm agricultural occupations to enter 
the military service or post-secondary schools while others 
entered off-farm agricultural occupations during that period 
of time. 



Table XIX shows the employment status of the 1966 class 
one year after graduation. In comparing these results with 
Table XIi , initial employment , it can be seen that there 
is a marked decrease in the number of persons in non off— 
rarm agricultural occupations and definite increases in the 
areas of post-secondary education and military service. 

In comparing the results of Tables XX and XIII, the 
employment status of 1967 class one year after graduation 
and their initial employment, the trends stated for the 
class of 1966 hold true for the class of 1967. 

Table XXI presents the employment status of the 3.988 
class one year after graduation. In comparing these results 
with Table XiV , initial employment , it can be noted that 
there is a marked decrease in the number of persons who are 
employed and comparable increases in the categories of post- 
secondary education and military service . 

Table XXII presents the employment status o~ students 
for all three years one year after graduation. These re- 
sults can be compared with the initial employment status 
given in Table XV. There were only 25 persons in off-farm 
agricultural occupations one year after graduation compared 
to 54 persons initially employed in this area. There were 
only 87 persons in non off-farm agricultural occupations 
compared to 193 persons initially employed. These sharp de- 
creases can be attributed to equally sharp increases from 
nine to 58 attending colleges or universities, from 19 to 
66 attending trade or business schools, and from 24 to 62 
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in the military service. These changes vividly she*? the 
instability cf the employment of recently graduated males. 

Table XXIII presents the mean weekly salaries of stu- 
dents employed in off-farm agricultural occupations and 
non off-farm agricultural occupations one year after gradua- 
tion- It should be noted a gain that this does not neces- 
sarily represent the mean salaries of individuals who have 
been employed in the same position for a full year. Kany 
individuals changed positions one or more times during the 
first year after graduation from high school. The mean 
weekly salaries of Individuals employed in off-farm agri- 
cultural occupations and non off-farm agricultural occupa- 
tions were $86 and $79, respectively . 

The results presented in Table XXIV, job satisfaction 
scores of subjects in off-farm agricultural occupations and 
non off-farm agricultural occupations one year after gradua- 
tion, can be compared with the results in Table XVII. the 
initial job satisfaction scores for subjects in the same two 
categories- However, it should be kept in mind that the job 
satisfaction scores given in Table XXIV do not necessarily 
represent the satisfaction with a job after a complete year 
of employment on that job. Many of the subjects represented 
In Tables XVII and XXIV changed jobs and occupations during 
the year- The mean job satisfaction scores for the indivi- 
duals employed in off-farm agricultural occupations and non 
off-farm agricultural occupations were nearly the same as 
they were at the time of initial employment. The mean 
scores were 49 and 47 respectively - 

The results in Table XXV, the employment status of 
individuals in the class of 1966 two years after graduation, 
can be compared with the results in Table XIX, the employ- 
ment status of the same group one year after graduation . 

There Is very little difference between the job classifica- 
tion totals on the two tables. The employment status of 
individuals in the class of 1966 was much more stable for 
the second year after high school graduation than it was 
for the first year. 

The employment status of subjects in the class of 1967 
did not show the same otability. This can be seen by com- 
paring the results of Table XIII, initial employment status. 
Table XX, employment status after one year, and Table XXVI, 
employment status after two years. It can be seen that the 
number ox subjects in off-farm agricultural occupations con- 
tinued to decrease and the number of individuals In the 
military service continued to increase. The number of indi- 
viduals in non off-farm agricultural occupations first de- 
creased and then increased. The number of individuals in 
colleges, universities , trade schools, and business schools 
first increased and then decreased. 
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Military Service 

Unemployed 

Unknown 



The final table presents the employment status of the 
subjects in the class* of 1966 three years after graduation. 
Acrain , these results can be compared with the results in 
Tables XII, XIX, and XXV. These tables present the employ- 
ment status of the same subjects initially, one year after 
graduation, and two years after graduation, respectively. 

The number of persons in off-farm agricultural occupations 
remained fairly stable after the subjects were out of school 
for one year . The number of persons In non off- farm agri- 
cultural occupations decreased 50 percent during the xxrst 
yggp and then Increased somewhax each ox tne next cwo years » 
The number of persons in post -secondary schools increased 
markedly during the first year, remained fairly stable during 
the second year, and decreased sharply during the third year. 
The number of individuals in the military service increased 
sharply during the first year and then remained fairly stable 
for the next two years. 



Analysis of the Principles Phase 

The analysis of this phase of the project had two major 
parts- each of which had the same purpose: to determine 

which of two approaches was better for the instruction of 
high school vocational agriculture students . Treatment 1 
involved schools which had not oxxered vocational agricul- 
ture before the Implementation ox this investigation and 
whose teachers taught vocational agriculture using The 
principles approach . Treaxment 2 was composed ox schools 
which of fered* vocational agriculture before the beginning 
of this study and whose Teachers used the principles approach 
in their teaching- Treatment 3 involved schools which had 
vocational agriculture previous to the implementation of ^ 
the investigation and whose teachers used their own tradi- 
tional approach to teaching vocaxional agriculture- xhus, 
the schools in Treatment 3 served as a control group - 

In the principles phase of the study, the first of the 
two major parts under examination was the analysis of the 
three separate yearly achievement xes^s- ihis examination 
was carried out by the use ox three analyses of covariance 
on the post-test scores with the pre-test scores used as 
covariates. The pre— Test scores were »-he only meanings. ul 
measures available for use as covariates. 

The instrument for evaluating the achievement ox stu- 
dents in the 1965—66 school year was the Test on the Prin- 
ciples of Plant and Animal Science. The analysis was car- 
red out on all 24 schools in the project. An F value ox 
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6.535 was obtained which was significant at the .01 level. 
Ccnseauently, Sheffe simultaneous confidence intervals were 
constructed for individual comparisons. Sheffe tests were 
used because of their flexibility in allowing more than 
just simple comparisons between pairs of means. However, 
ix should be uointed out insi thsy srs Eors consBrvstive 
than other such tests- The Sheffe confidence intervals 
revealed that there were no significant differences between 
treatments 1 and 2 and between treatments 1 and 3. There 
was, however, a significant difference at the .01 level 
between treatments 2 and 3 with treatment 2, a principles 
treatment, having the higher mean. A confidence interval 
was also constructed for the difference between the combi- 
nation of treatments 1 and 2 and treatment 3. This confi- 
dence interval represented £ comparison between the princi- 
ples approach and the traditional approach. This compari- 
son showed that the combination ox treatments 1 and 2 , the 
two principles treatments, was signixicanxly bexter than 
treatment 3 at the .05 level. The pre-test and post— cesL 
means, the adjusted means, and the standard deviations for 
the Test on the Principles of Plant and Animal Science are 
given in Table XXVIII * 



TABLE XXVIII 

ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS 
FOR THE TEST *0N THE PRINCIPLES OF PLANT 
AND ANIMAL SCIENCE, 1965-66 





1 




Treatment 

2 


3 


Total 


Sample 


Pre 


Post 


Pre Post 


Pre Post 


Pre 


Post 


Mean 


28.36 


40.14 


28.26 42.87 


31.46 38.16 


29.36 


40.39 


S.D. 


5.58 


5.71 


3.70 6.08 


5.45 7.22 


5.00 


8.40 


Adjusted 














Mea r i 


41.12 


43.95 


36.11 


4C 


1. 39 



Mechanics principles comprised the course of study for 
the experimental approach for the 1966—67 school year. The 
achievement test used that year was the Test on Principles of 
Mechanics. The analysis involved data from only 2 z schools 
because two schools dropped from the project after the first 
year. The F value from the analysis of covariance was 3.934 
which was significant at the .05 alpha level. Again, Sheffe 
confidence intervals were constructed. There were no signi- 
ficant differences between treatments 1 and 2,1 and 3, or 
2 and 3. However, the combination of treatments 1 and 2 
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was significantly better than treatment 3 at the .05 level. 
This comparison would indicate that students taught with the 
orin doles approach had significantly higher achievement 
test scores than those students taught in the traditional 
manner. The adjusted means, unadjusted means, and standard 
deviations for the Test on Principles of Mechanics are given 
in Table XXIX. 



TABLE XXIX 



ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS 
FOR THE TEST ON PRINCIPLES OF MECHANICS , 1966-67 





1 




Treatment 

2 


3 


Total 


Sanrule 


Pre 


Post 


Pre Post 


Pre Post 


Pre 


Post 


Mean 


38.10 


45.20 


37.34 45.30 


36.94 39.40 


37.49 


43. 39 


S.D. 


5.09 


5.66 


3.02 6.33 


4.30 3.26 


4.10 


5.74 


Adjusted 














Mean 


44 


.70 


45.42 


39.85 


43. 33 



The evaluation instrument for the 1967-68 school year 
was the Test on Agricultural Management and Marketing 
Principles. The analysis again involved the 22 remaining 
schools. The F value for the analysis of covariance was 
0.007 which was not significant. Therefore, no simultaneous 
confidence intervals were constructed. The adjusted means, 
unadjusted means, and standard deviations for the Test on 
Agricultural Management and Marketing Principles are pre- 
sented in Table XXX. 



TABLE XXX 

ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS 
FOR THE TEST ON AGRICULTURAL MANAGEMENT AND 





MARKETING 


PRINCIPLES , 


1967-68 












1 




Treatment 

2 


3 




Total 


Sample 


Pre 


Post 


Pre Post 


Pre 


Post 


Pre 


Post 


Mean 


42.40 


46.06 


43.63 47.56 


38.74 


43.14 


41.63 


45.61 


S.D. 


8.82 


13.07 


5.02 8.71 


10.19 


10.79 


8.19 


10.73 


Adjusted 
















Mean 


45 


.34 


45.69 


45 


.84 


45 


> . 61 



It should re pointed out that the three tests discussed 
above wsre not ccnsT meted to deal only sitn toe princ— pleis 
approach . They were not intended to he biased toward t.he 
principles approach even though the word "Principles** is ^ 
present in each title. This was done merely for identification 
purposes. The sample for the item analysis for each of the 
tests consisted of vocational agriculture students who had 
been taught in a traditional manner. Items which were greatly 
biased toward the principles approach probably did not fare 
well; consequently, it is likely that they were eliminated 
from the final form- 

In summary, the first part of the analysis of the prin- 
ciples phase indicates that the principles approach was 
more effective in producing a positive change in agricultural 
achievement test scores for the 1965-66 and the 1966-67 school 
years. The principles approach was at least as effective as 
the traditional approach for the 1967-68 school year. 

The second major part of this phase of the project 
involved the analysis of the scores from the Agricultural 
Achievement Test. This test consists of four subtests: 

Plant and Soil Science, Mechanics, Animal Science, and Manage- 
ment. These subtests are labeled Part I, Part II, Part 111 , 
and Part IV, respectively. This test was administered only at 
the close of the 1967-68 school year. Those students who had 
been in one of the three treatment groups for all three years 
of the investigation were used in this analysis . Three 
schools had no students which fulfilled this requirement. 

Thus, 21 schools, seven in each treatment group, were Involved 
in this analysis. 

A computer program which performed a step- wise multiple 
regression was used to select a possible covariate or possible 
covariates for the four subtests . The following variables 
were considered as possible covariates : ' 

1. Student attitude toward the teacher and his method . 

2 . California Test of Mental Maturity - Short Form, 
Language Score. 

3. California Test of Mental Maturity - Short Form, 
Non-Language Score. 

4. California Test of Mental Maturity - Short Form, 

Total Score. 

5. Bennett Test of Mechanical Comprehension Score. 

6. Percentage of the students living on a farm. 
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Number of years of study in vocational agriculture 

in hirh school. 

» 

8. Hank in graduating class. 

The best possible covariates for Part I were the 
California Test of Cental Maturity Language and Total Scores 
and rank in graduating class . The best covariate for Part 
II was the California Test of Mental Maturity Total Score, 
while the best co variate fcr Parts III and IV was the Cali- 
fornia Test of Mental Maturity Language Score. From these 
results, the Language Score on the California Test of Mental 
Maturity - Short For m was selected as the single covariate. 

This measure was significant at the .05 level on two subtasts 
and at the .10 level on a third in the step-wise multiple 
regression procedure. Only one covariate was selected 
because of the small number of subjects (schools) involved. 

Since the four subtests were administered to the same 
sample, a multivariate analysis of covariance was more 
appropriate than four univariate analyses (Morrison, 1867). 

The multivariate analysis provided an overall F test to 
determine if there were any significant differences among 
the treatments on any or all of th£ four subtests. The com- 
puted F value was 2.394 which was significant at the .05 
level. Simultaneous confidence intervals were then constructed 
between all possible pairs of treatment means for ail sub- 
tests (Morrison, 1967). None cf the differences between pairs 
of means were significant at the .05 level. 

At that point, a separate analysis of covariance was 
computed on each of the four subtests since an overall 
significant F value had been obtained. The F values for Part 
I, Plant and Soil Science, and Part III, Animal Science, were 
not significant. However, on the analysis of Part II, 
Mechanics, an F value of 4.70 was obtained which was signifi- 
cant at the .05 level. In doing Sheffe contrasts, it was 
found that treatment 2, a principles group, was significantly 
higher than treatment 3, the control group . On Part IV , 
Management, a significant F value of 4.54 was also obtained 
which was significant at the .05 level. The Sheffe contrasts 
revealed that again treatment 2 was significantly higher than 
treatment 3. It was also found that the combination of 
treatments I and 2 , the two principles groups , was signifi- 
cantly higher than treatment 3, the control group. The un- 
adjusted means, standard deviations, and adjusted means for 
the four subtests of the Agriucltural Achievement Test are 
presented in Tables XXXI and XXXII. 
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MEAN'S AND 
JAL 



ACEICULTU 



STANDARD DEVIATIONS FOR THE 
ACHIEVEMENT TEST AND THE COVARIATE 



Treat- 

ment 




Part 

7 


Part 

II 


Part 

III 


Part 

IV 


CTMM-L 

Raw 

Score 


1 


Mean 

S.D. 


26.64 

8.30 


27.53 

3.18 


26.86 

5.76 


23.4/ 

7.75 


27.27 

7.13 


2 


Kean 

S.D. 


33.90 

3.32 


34.09 

5.06 


30.36 
5 . 14 


29.06 

6.31 


31.19 

4.60 


3 


Kean 
S . D- 


30. 56 
3. 9t> 


28.03 

3.16 


28.60 

3.48 


24.10 

4.13 


34.86 

2.86 


Total 

Samnle 

4*- 


Kean 

S.D. 


30.07 

5.98 


29.90 

5.33 


28.60 

4.86 


25.54 

5.42 


31.10 

5.86 






TABLE XXXII 








ADJUSTED 


MEANS FOR THE 


AGRICULTURAL ACH1E 


VEMENT TEST 




Treatment 




Part I 


Part II 


Part Hi 


Part IV 


Kean 


1 




28.13 


30.01 


28.87 


26.55 


28.39 


2 




32.97 


34.03 


30.31 


28.99 


31.58 


3 




29.10 


25.65 


26.63 


21.08 


25.62 


Total Sample 


30.07 


29.90 


28.60 


25 . 54 


28.53 



The analysis of the scores of the Agricultural Achieve- 
ment Test supports the analysis of the other three achievement 
tests described earlier. It can be seen in Table XXXII that 
xreatmenr 2 had the highest score consistently and that treat- 
ment 1 was higher than treatment 3 , the control groun, on 
three ox the four subtests . On two of the subtests , treatment 
2 was significantly higher than treatment 3 and on one of 
those subtests, the combination of treatments 1 and 2 was 
higher than treatment 3. This indicates that the principles 
approach was generally a more effective teaching method than 
The traditional method in terms of producing positive changes 
in performance on the Agricultural Achievement Test. 
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CHAPTER IV 



CC:;CLU3ICHSS azid escokmezjpaticzjs 



Chapter IV consists of two major parts : Cl) a dis- 

cussion of the problems encountered in the course of the 
investigation , and (?) a discussion of the findings, 
recommendations based on these findings, and the major 
accomplishments resulting from this Investigation . While 
a discussion of the problems encountered in the study is 
a somewhat negative approach, at is necessary so that the 
findings may be interpreted in the proper light . It 2.3 
also possible to gain valuable insights for further teach- 
ing programs or research by viewing the problems which 
appeared in this study - 



Problems Encountered 

There were a number of problems and obstacles involved 
with the off-farm agricultural occupations phase of the 
investigation - One of the most important problems was a 
lack of definitive dependent variables. The objective 
measures which were anlayzed statistically did not measure 
what the investigators wished to measure and the results 
were inconclusive - The data obtained from the follow-up 
cf the students are useful; however, they are also somewhat 
inconclusive. Knowing the number of persons entering off- 
farm agricultural occupations doss not indicate how well 
those persons have been trained to enter those occupations. 
The opinions of the teachers who participated in the study 
are helpful; but they were viewing the situation from a 
teacher* s standpoint, not a student's point of view. Thus, 
this phase of the study was lacking in dependent measures 
which really measured a student * s preparation and training 
for entry into an off-farm agricultural occupation. The 
problem of finding such a measure has no easy solution - 

A second problem which had an effect on the results 
of this phase of the study involved the student entrance 
requirements for participating in the experimental group. 

The entrance requirements for admitting students into the 
program ware not set forth by the research staff ; therefore , 
each school determined these requirements - Some schools 
had no requirements and allowed anyone to participate. 

Other schools set up fairly stringent requirements . One 
school required a cumulative grade average of 85 percent 
in order to participate. This kind of discrepancy between 
schools might have had some effect on both objective and 
subjective sneasures in this study. 



The problem wh ich occurred nest frequently and vrhich 
caused the most ccncsrn to the investigators involved the 
snail numbers of students actually rulfilling the require- 
ments for the experimental treatment in nest of the ex- 
perimental schools. In order to fulfill the treatment 
requirements, a student had to study about an on— ram 
agricultural occupation an class - gain work experience 
in an off-farm agricultural occupation, or both- In some 
cases there were no students which fit these criteria. 

There were several different causes related to this prob- 
lem- One such cause was that teachers had difficulty ex- 
plaining the Importance of and the need for such a program. 
The teachers also had difficulty in explaining that the 
work experience was to fee a learning experience. One 
other reason for these difficulties was a lack ox time on 
the teachers* part- Generally, they were involved in 
teaching and supervising their regular vocational agri- 
culture programs as well as the off-farm agricultural 
occupations programs. Several teachers suggested that 
two vocational agriculture teachers in the school would 
alleviate much of this difficulty. 

A second cause was the size of some of the partici- 
pating communities. Several of the communities had only a 
limited number of off-farm agricultural businesses and, 
consequently , provided very few agriculturally related 
employment opportunities in which students could receive 
directed work experience. 



The third cause is probably the most Important of all. 
When the investigation was just getting underway, it was 
decided by the directors of the project that the experi- 
mental schools should be allowed to operate a diversified 
occupations program rather than just an oif-rarjn agricul- 
tural occupations program- A diversified occupations 
program could involve study and/or work experience in any 
occupation that a student was interested in and/or could 
find actual work experience in. It was felt by the project 
directors that this type of program would be more accept- 
able to the experimental schools and would create more 
Interest among the students. Thus, the off-farm agricul- 
tural occupations program was simply a part of the diversi- 
fied occupations program in most of the experimental schools. 
The diversified occupations course provided teachers and 
school administrators with a great deal of flexibility rn 
scheduling classes; however, many of the vocational agri- 
culture teachers had difficulty finding materials for and 
coordinating the work of students in occupations unrelated 
to agriculture. A diversified occupations program does 
have its merits for a small community and several of the 
experimental schools have continued with generally suc- 
cessful programs after the close of the study . After the 
study was in progress, th^ investigators felt that the 
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Indus icn of the diversified occupations program took the 
emphasis away zrom ozz— zarm agricultural occupations • me 
purpose of this study was to determine the Lest way to 
educate a student for entry into an off-farm agricultural 
occupation- X z the experimental schools nad teen told tho.t 
the program was to pertain only to agriculturally related 
occupations , more students would likely have been involved 
in this phase of the study. The teachers could have con- 
centrated their efforts in this particular area and ihe 
investigation would have been strengthened - 



The major problems concerning the principles phase of 
the project involved the teachers- First of all, many of 
the teachers felt tnat they had not been adequately prepared 
to teach using the principles approach- This problem is prz- 
marily the fault of the research stafz. however, the staiz 
had no way of knowing how much preparation was actually 
necessary for this type of teacning- It does appear, however, 
that adequate preparation was not provided - 

The second problem is concerned with teacher under- 
standing of the research design and cooperation with the 
research staff and their objectives- Again, part of this 
problem could have been remedied by giving the participat- 
ing teachers a better understanding of research methods, 
in general, and of this investigation specifically. How- 
ever, if did appear that part of the problem was caused by 
the attitudes of the teachers - Some teachers felt that 
the principles approach was inappropriate and, thus, used 
only those parts of the materials which fit in with their 
own methods of teaching. This was inexcusable zor the 
purposes of the investigation. 

In summary, a lack of definitive dependent variables 
and a lack of control over the behavior of the teachers 
were the two basic difficulties. There is no easy solution 
to the first and further work needs to be done . It is , 
of course, impossible to completely control the 'eachers * 
behavior; but" the researchers felt that more uniformity 
of behavior was possible than was attained in this in- 
vestigation . 
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Conclusions 



The following statements concerning the of f- farm ag- 
ricultural occupations phase are based on the hypotheses 
stated in Chapter II- 

The investigators failed to reject the hypotheses that 
there were no significant differences on the Test of General 
Information for Prospective Workers between any of the 
treatment factors . 

The researchers also failed to reject the hypotheses 
that there were no significant differences on the Off-Farm 
Agricultural Occupations Opinion Inventory between any of 
the treatment factors - 

There was a significant difference on the Work Opinion 
Inventory between the subjects receiving related Instruc- 
tion ana those not receiving related instruction with the 
schools in the latter category having the higher scores. 

The Investigators failed to reject the other null hypotheses 
concerned with the Work Opinion Inventory - 

The results from the follow-up were not statistically 
analyzed; thus, the hypotheses concerned with the follow- 
up were neither accepted nor rejected. 

The statistical analyses of the objective measures 
and the data from the follow-up of the students In the 
off-farm agricultural occupations phase of the study reveal 
little of significance. Wo conclusions concerning the 
various methods of preparing students for entry into off- 
farm agricultural occupations can be made from the results 
reported In Chapter III. However, it should be noted that, 
in terms of the analysis of the objective measures, the 
control group performed as well as the experimental treat- 
ment groups on the objective measures. The control group 
subjects received Instruction only in vocational agricul- 
ture. 



It is of Interest and importance to consider the opin- 
ions , ideas, and criticisms of the teachers who participated 
in the study. Their subjective findings may well be the 
most valuable source of information for this phase of the 
investigation. In general, they felt that the best method 
for preparing students for entry into off-farm agricultural 
occupations was a combination of in-class instruction and 
directed work experience. Some felt that in addition to 
this combination, the student should also be required to 
enroll in vocational agriculture courses. 
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The teachers had difficulty firming training centers 
for the students that needed work experience. They felt 
thax the program would be appropriate for larger communi- 
ties where job opportunities would re better. 

Several teachers recommended that two vocational 
agriculture teachers were necessary if a school has an 
off-farm agricultural occupations program as well as the 
traditional high school and adult vocational agriculture 
programs. They felt that this would alleviate the problems 
involved with finding materials and study guides and making 
periodic visits to the students on the job. 

Several teachers suggested that a diversified occupa- 
tions program was better for small schools and communities 
than just an off-farm agricultural occupations program- 
It could be better justified in terms of time and money. 
However, if the diversified occupations program is to 
operate successfully, it should be coordinated by all the 
vocational teachers or some one teacher trained for the 
position and not just the vocational agriculture teacher - 

It was also suggested that in small communities where 
employment opportunities are limited v In-class study of an 
occupation without directed work experience might be the 
best approach. However, the State E apartment of Education 
of the State of Nebraska now requires work experience as 
part of the program If reimbursement is to be received. 

This requirement had been dropped for the experimental 
schools during the three years of the study. 

The off-farm agricultural occupations phase involved 
only twelfth graders. A final suggestion worthy of mention 
was that the program could begin at the start ‘of the second 
semester of the eleventh grade ; and , thus , the summer em- 
ployment the following summer could be in an off-farm agri- 
cultural occupation and could definitely be a learning ex- 
perience - 

The statements which follow are based on the hypotheses 
stated in Chapter II and are related to the principles phase 
of this study. 

There were significant differences on the Test of Prin- 
ciples of Plant and Animal Science and on the Test on Prin- 
ciples of Mechanics between the schools using the principles 
approach and the schools not using the principles approach. 

The investigators failed to reject the hypothesis that 
there was no significant difference on the Test on Agricul- 
tural Management and Marketing Principles between schools 
using the principles approach and the schools not using the 
principles approach. 
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There were significant differences on two of Lhe four 
subtsst s of the Agricultural Achievessnx Test becween che 
schools using the principles approach and the schools not 
using the principles approach. 

In all cases where significant differences existed, 
the schools using the principles approach had higher test 
scores than the school which used the traditional approach. 

Most of the results presented in regard to the prin- 
ciples phase of the sxudy support The statement. Lhac the 
principles approach is bexter than the tradixlonai approach 
for the learning of high school vocational agriculxure 
subject matter. In all cases, the principles approach is 
as good as the traditional approach . 

Teachers' opinions support these statements. Most of 
■the teachers felt that the principles approach produced 
some improvement in their vocational agriculture curriculum 
from previous years- Most oj them ravor this approach ror 
teaching vocational agriculture. They felt that school 
administrators, other teachers, and parents had positive 
reactions, in general, toward the new approach. They also 
stated that the students liked the new spprodca . ran im 
portant point that the teachers made was that they did not 
feel well enough prepared to teach the principles approach 
with the undergraduate and/or graduate teaching methods 
courses and a special summer workshop which they had had. 



Re commendat ions 



From the analysis of the data in Lhe present study , 
certain recommendations may bs made ior the curriculum 
worker in developing courses of study for students with 
an interest in agriculture in secondary schools. The 
investigators fully realize there may be other valid 
ways of interpreting the data xrom the present, sLudy- 
The recommendations I? - a ^ e - n this study are based on : 

X. Conclusions from the statistical analysis ox t.he 
data . 

2 . Observations of students by the research staf x 
when making periodic visits to the schools . 

3. Observations' and insights gained by visiting 
with teachers throughout the three-year investi- 
gation . 

4. Knowledge gained by consulting with school ad- 
ministrators and businessmen during supervisory 
visits to the school - 

VJith these points in mind, the investigators oxxer che 
fcllowipg recommendations : 

1. In the examination of the most effective approach 
for preparing high school students for agricul- 
tural occupations other than farming, it is evi- 
dent from the statistical data that none of the 
four approaches proved to be most e^j-ective. 
Consequently, the traditional vocational agri- 
culture class is as effective a means of preparing 
students for agricultural occupations as xhe three 
experimental treatments used in this study- How- 
ever, teachers expressed the best approach was a 
combination of work experience and related ins truc- 
tion. Thus, the investigators recommend the com- 
bination of work experience and related instruc- 
tion due to the satisxaction expressed by the 
teachers. The statistical data does not discredit 
this approach; neither does it support this means 
of preparing students - 

2. An off-farm agricultural occupations course has 
limited possibilities for on-the-job work experi- 
ence in small rural communities, and consequently, 
schools should consider initiating a diversified 
occupations course or maintaining the regular 
vocational agriculture course of study as a means 
of preparing students for agricultural occupations 
other than farming. 
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An off-farm agricultural occupations course should 
have a cooperative occupational work experience 
phase because it may provide students with re- 
alistic experiences in the world-of-work . 

If an off-farm agricultural occupations course is 
to be initiated in a school curriculum 3 the school 
administration should give serious consideration 
to employing an additional teacher to coordinate 
a meaningful learning experience for the students. 
From the analysis of the data and research staff 
observations, the investigators recommend that 
high school students in vocational agriculture 
should be taught agricultural subject matter based 
on the principles approach. This recommendation 
is made with the condition that the teacher has 
received the proper pre-service or in-service 
educational program in teaching and implementing 
this teaching procedure. 



Accomplishment s 

The ecccinpli.sh~.eni s resulting from this investiga- 
tion are many - Host of them can be classified as new 
curriculum material. However, one of the major accomplish— 
ments is the Agricultural Achievement Test , a jour part 
nationally standardized general achievement test ror high 
school vocational agriculture students. Standard score 
and percentile norms are available for tenth and twelrth 
grade students. It is hoped that the test will be pub- 
lished and available for general use by schools in the 
immediate future - 

Evidence seems to indicate that a nationally stan- 
dardized agricultural achievement test has considerable 
potential for evaluating programs of vocational agricul- 
ture . A national achievement test cculd provide a valuable 
measure for evaluating student performance in future re- 
search efforts - 

The other major products are curriculum materials 
developed for the two phases of the investigation. The 
principles materials have attracted the attention of 
teachers and school administrators nationally as well as 
internationally. Agricultural subject matter based on 
principles of biological science, physical science and 
economics offer an entirely new vocational agriculture 
curriculum to teachers across the nation. The blending 
of discovery learning and problem-solving learning has re- 
sulted in students achieving at significantly higher leyels 
than those taught agricultural subject matter in a tradi- 
tional manner. The following materials were developed for 
the principles phase of the study: 

1. Principles in Animal, Plant, and Soil Science 

2. Principles in Agricultural Mechanics 

3. Principles in Agricultural Marketing and Manage- 
ment . 

Each of these curriculum guides is accompanied by 
Student v/orksheets and a Teacher *s Key. 

Since teaching materials in the area of Off-Farm Agri- 
cultural Occupations were extremely limited at the incep- 
tion of this study, considerable effort was made in develop- 
ing individualized study guides for student use in the 
classroom. 

The following materials were developed for the off- 
farm agricultural occupations phase of the study : 
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1- Agricultural Supply , Sales, and Service Gccusaticns 
Part I: General inforsjatics 

Part II: Feed Sales and Service Occupations 

Part III: Fertiliser Sales and Service Occupations 

Part IV: Crop, Lawn and Garden Seeds Sales and 

Service Occupations 

Part V: Petroleum and Petroleum Products Sales and 

Service Occupations 

Each of these study guides is accompanied by Stu- 
dent Worksheets and a Teacher* s Key- 

2. Coordinator* s Guide: A Syllabus for General Re- 

lated Instruction for Off-Farm Agricultural and 
Diversified Occupations in Nebraska and accompany- 
ing Student Manual. 

3. Tractor Repair and Maintenance Course of Study and 
accompanying Key. 

One of the most rewarding and perhaps noteworthy aspects 
of the study was the involvement of efforts not only of the 
entire joint agricultural education staffs of the University 
and State Department of Education, but also committment of so 
large a number of public schools for the three year program — 
even before the treatment to be required of them was known — 
and some to the extent of establishing a new department. 

In summary, the Investigators are of the opinion that 
one of the major contributions of the present study was the 
development of the Agricultural Achievement Test and the 
teaching materials which organized agricultural subject 
matter on the "Principles Approach'* along with the Indi- 
vidual student study guides developed for the Off-Farm 
Agricultural Occupations. Another major contribution was 
the evidence obtained supporting the new vocational agri- 
culture curriculum which involves the solving of agricul- 
tural problems through basic principles of biology, phy- 
sics, and economics. The final contribution was the insight 
gained from a study of various approaches in preparing 
students for off-farm agricultural occupations. 
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APPENDICES 




APPENDIX A 



Test on General Information 
Work Opinion Inventory 

Off-Farm Agriculture Occupation Opinion Inventory 
Job Questionnaire 
Follow-up Study 
Job Description 

Test on Principles of Plant and Animal Science 
Test on Principles of Mechanics 

Test on Agricultural Management and Marketing Principles 

Agricultural Achievement Test, Part I 

Agricultural Achievement Test, Part II 

Agricultural Achievement Test, Part III 

Agricultural Achievement Test, Part IV 

Biographical Information 

Attitude Scale 



Student Information 



The following schedule outlines approximate dates 
on which each of the test instruments was administered: 



School year 1965-1966 

Tenth grade (Principles Phase) 

September 

Test on Plant and Animal Science Principles 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Inventory 



May 

Test on Plant and Animal Science Principles 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Inventory 

Twelfth grade (Off-Farm Agricultural Occupations Phase) 
September 

Test on General Information for Prospective Workers 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 
January 

California Test of Mental Maturity — Short Form 
Personal and Family Information 
Attitude Scale 

Strong Vocational Interest Blank 
Bennett Test of Mechanical Comprehension 



Test on General Information for Prospective Workers 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 
Agricultural Achievement Test 



School year 1966-1967 

Eleventh grade (Principles Phase) 

September 

Test on Principles of Mechanics 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 



May 



Test on Principles of Mechanics 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 
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Twelfth grade (Utt-farm Agricultural Occupations Phase) 
September 

Test on General Information for Prospective Workers 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 
January 

California Test of Mental Maturity — Short Form 
Personal and Family Information 
Attitude Scale 

Strong Vocational Interest Blank 
Bennett Test of Mechanical Comprehension 



Test on General Information for Prospective Workers 
Work Opinion Inventory 

Off-Farm Agricultural Occupations Opinion Inventory 
Agricultural Achievement Test 



School year 1967-1968 

Twelfth grade (OFAO) and (Principles) 

All the same as twelfth grade in 1965-1966 
Principles students also took: 

Test on Agricultural Marketing and Management 
Principles, (Pre and Post) 

Principles students did not take Test on General 
Information for Prospective Workers 



APPENDIX B 



Principles 

Principles 

Principles 



in Animal, Plant, Soil Science 
in Agricultural Mechanics 
in Agricultural Marketing and Managemen 



APPENDIX C 



Agricult ural Supply, Sales, and Service Occupations 
Part I — General Information 

Part II — Feed Sales and Service Occupations 

Part III — Fertilizer Sales and Service Occupations 

Part IV — Crop, Lawn and Garden Seed Sales and Service 
Occupations 

Part V — Petroleum and Petroleum Products Sales and 
Service Occupations 

A Syllabus for General Related Instruction for Off-Farm 

Agricultural and Diversified Occupations in Nebraska 



Tractor Repair and Maintenance Course of Study 
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APPENDIX A 



Test on General Information 
Work Opinion Inventory 

Off-Farm Agriculture Occupations Opinion Inventory 
Job Questionnaire 



Folio. 7 - up Study 
Job Description 



Test on Principles cl Plant and Animal Science 
Test on Principles of" Mechanics 



Test on Agricultural Management and 



Marketing 



Prineipl 



Agricultural 

Agricultural 

Agricultural 



Agricultural 

Biographical 



Acb lavement 


Test 3 


Part 


I 


Achievement 


Test, 


Part 


II 


Achievement 


Test a 


Part 


III 


Achievement 


Test, 


Part 


IV 



in format ion 



Attitude Scale 



Student information 



n 



t n 

'■h 



; l 

l 2 



i I 



I 
| 

I i 



er|c 






Test on General Infcrsatn.cn 



for Frcscective Workers 



Hi CGsas J- Lyons and CarX Hcceiy 
bnivers ity of SsbraslSj Lincoln, Eebraska 



2_, 2ie Elvsrsifisd Occupational Prcgrssi is Limited xo st ude nts viioi 



6, 



A. 

B. 

C. 

D. 



Plan to go to college 
Reed to work 

Plan on full-time employment after graduation 
Pone of these 



2. Hie idea of cn-He-jcb training started: 



A. 

3 . 

C. 

D. 



in 



nr 



Pita the first unions 
In Mississippi in 1933 



Mith a father teaching his son a trade 



3- Hie classes associated with your job are called: 



A. 

B- 

C. 

D. 



General 

Belated 

Cn-the-jcb training 
Reauired 



4. which of the following is not a responsibility of the coordinator? 



A. 

3. 

C. 

D. 



Secure employment for the student 
Counsel with the student about his problems 
Help plan classroom learning 

Confer with the student 1 s employer about job progress 



5 - 



I'fno ts specifically concerned witn the organization ana a dmini stering 
of the Diversified Occupational Program? 



A, 



3. 

C. 



Employer 
Principal 
Coordinator 
Guidance couselor 



Part-time Occupational Programs are important because tney ofier 
the student: 



A. On-the-job training • 

B. Modern equipment to work with 

C. Mages and benefits 

D« A chance to adjust to a working situation 



7« Mhat- should be the most iaaiortaat considerate on before you accept 
a job? 



A, Chances for advacemant within tbs company 
3, Marking conditions 

C. Beginning wages 

D. Expex'ience and training possibiliti* 






I-Ijrk Cpinien Inventory 

Thcmas J. Lyons Research Associate Educational Psychology and Measurements 

University of Ilebraska Lincoln, Nebraska 





Directions : 

(1) Write your rare on this paper. 

(2) Hhe following is a list of statements about ."Jerk. 

(3) Bead each item care fully and circle one of the five choices which best 
describes year feelings a bout the statement. 'Hie five choices are: 



SA strongly £gree 

A agree 

I? no feeling 

D disagree 

SD strongly disagree 



&a 


A 


II 


D 


SD 


1. 


People who find little satisfaction in their vork are 
missing out on one of the most important things in life. 


SA 


A 


II 


D 


SD 


2. 


A person who works hard mil get ahead in this world. 


SA 


A 


U 


D 


SD 


3- 


It is wrong not to work. 


SA 


A 


II 


D 


SD 


A. 


People who work hard all their life are foolish. 


SA 


A 


R 


D 


SD 


5- 


Most people would be happier if they didn’t have to work. 


SA 


A 


H 


D 


SD 


6. 


Work is a source of frustration and boredom. 


SA 


A 


H 


D 


SD 


*7 

t * 


If people didn’t work their lives would be miserable. 


SA 


A 


II 


B 


SD 


8. 


llork is a necessary and useful part of everyone’s life. 


SA 


A 


II 


D 


SD 


9- 


Most of our hopes and dreams can be realized through 
hard work. 


SA 


A 


II 


D 


SD 


10. 


Young people who appreciate the value of work develop 
into mature and responsible adults. 


SA 


A 


II 


D 


SD 


11. 


Working is one of the best ways to develop a person’s 
character 


SA 


A 


R 


D 


SD 


12. 


People in this country would be better off if they 
relaxed more and worked less. 


SA 


A 


II 


D 


SD 


13. 


Most people find that the more they work the less they 
like it. 


SA 


A 


II 


D 


SD 


1A. 


People put too much emphasis on work. 


SA 


A 


n 


D 


SD 


15. 


A really successful person does not have to work very 
hard for what he gets. 


SA 


A 


ii 


D 


SD 


16 . 


Some of ourmost pleasant associations will be with 
the people with whom we work. 


SA 


A 


11 


D 


SD 


17- 


One of the best ways to know a person is to work with him. 






Off-Eam Agricultural Occupations Opinion Inventory 
Thoms J . Lyons Hesearch Associate Education Psychology and lleasurements 

University of Lecraska Lincoln, Nebraska 

Off -farm agricultural occupations are occupations in 'which agricultural 
knowledge and skills are needed for successful work in the occupation. 
Knowledge and skill areas include plant science, animsl science, soil 
science, agricultural business nanagenent and mrketing, and agricultural 
mechanics. There is a great variety of these occupations ranging from 
farm implement repairman to fertilizer applicator to manag er of a farm 
loan service. 



Directions: 

(1) Write your name on this paper - 

(2) The following is a list of statements about off-farm agricultural 
occupations - 

( 3 ) Head each item carefully and circle one of the five choices which 
best describes your feelings about the statement. The five choices 
are: 



SA strongly agree 
A agree 
13 no feeling 
D desagree 
SD strongly disagree 



SA 


A 


13 


D 


SD 


1. 


There is no real future in off-farm agricultural 
occupations. 


Sk 


A 


33 


D 


SD 


2. 


I can do a lot of good for society by entering an 
off-farm agricultural occupation. 


Sk 


A 


13 


D 


SD 


3- 


An off-farm agricultural occupation will provide 
me with a very good income. 


Sk 


A 


13 


D 


SD 


k. 


Off-farm agricultural occpations offer routine and 
tiresome work. 


SA 


A 


13 


D 


SD 


5- 


A great deal of variety is offered in off-farm 
agricultural occupations. 


SA 


A 


13 


D 


SD 


6. 


People working in off-farm agricultural occupations 
are well respected members of the community. 


Sk 


A 


13 


D 


SD 


7- 


People in off-farm agricultural occupations add 
little to the community in which they live. 


SA 


A 


13 


D 


SD 


8. 


Off-farm agricultural occupations will allow me 
to work with a variety of interesting people. 


SA 


A 


N 


D 


SD 


9- 


There is limited opportunity for advancement in 
off-farm agricultural occupations. 


SA 


A 


13 


D 


SD 


10. 


I would not like the working conditions in an off-farm 
agricultural occupation. 



Job Questicnaire* 



(Ucus) 



Directions : 

(1 ) ifrite your name on this paper. 

(2) The following is a list of statements about .jobs , 

(3) Read each item careful l y and circle one of the five choices which best 
describes your feelings about the statement. The five choices are: 

SA strongly agree 
A agree 

la no feeling 

D disagree 

SD strongly disagree 



-SA 


A 


N 


D 


SD 


1. 


My job is like a hobby to me. 


SA 


A 


U 


D 


SD 


2. 


Ky job is usually interesting enough to keep me from getting 
bored. 


SA 


A 


13 


D 


SD 


3. 


It seems that my friends are more interested in their jobs. 


SA 


A 


13 


D 


SD 


4. 


I consider my job rather unpleasant. 


SA 


A 


23 


D 


SD 


5. 


I enjoy ny work more than my leisure time. 


SA 


A 


N 


D 


SD 


6 . 


I am often bored with my job. 


SA 


A 


N 


D 


SD 


7. 


I feel fairly well satisfied with my present job. 


SA 


A 


N 


D 


SD 


8. 


Most of the time I have to force myself to go to work. 


SA 


A 


23 


D 


SD 


9. 


I am satisfied with my job for the time being. 


SA 


A 


N 


D 


SD 


10 . 


I feel that ry job is no more interesting than others I 
could get. 


SA 


A 


13 


D 


SD 


11. 


I definitely dislike my work. 


SA 


A 


N 


D 


SD 


12. 


I feel that I am happier in my work than most other people. 


SA 


A 


13 


D 


SD 


13. 


Most days I am enthusiastic about my work. 


SA 


A 


13 


D 


SD 


14. 


Each day of work seems like it will never end. 


SA 


A 


N 


D 


SD 


15. 


I like my job better than the average worker does. 


SA 


A 


N 


D 


SD 


16. 


My job is pretty uninteresting. 


SA 


A 


13 


D 


SD 


17. 


I find real enjoyment in my work. 


SA 


A 


N 


D 


SD 


18. 


I am disappointed that I ever took this job. 



'-'Adapted from a scale developed by Brafield and Rothe as reported in the 
J. appl. Psychol. , 1951, 35 , 307-311. 



Follow-Up Study 
Class of 1966-1967-1968 

Nebraska Vocational Agricultural Education Project (001) 



1 . 



Name 



LAST 



FIRST 



Date 

Month Day Year 



2 . Address 



3. In the period of time beginning with June 1, 1968 and ending 
now, which of the following activities have you been involved 
in? (Check ALL that apply) 




X have worked on ajob ' 

I have been in the military service ( ) 

I have been enrolled in a trade or business school. .( ) 

I have been enrolled at a college or university . . - ( ) 

I have been unemployed (over 1 month) ( ' 

Other . - ..«•--( ) 

(Specify) 



IF YOU CHECKED THAT YOU WORKED ON A JOB DURING THE 
PAST YEAR, COMPLETE QUESTIONS 4 AND 5. IF YOU DID 
NOT WORK DURING THIS TIME, YOU DO NOT NEED TO FILL 
OUT ANY MORE OF THE QUESTIONS. 



4. 



1 



Below list all jobs you have held from June 1, 1968, to the 
present timeT 

Job Description 

Employer 

(Name of Company) (Address of Company) 

Date Started' Date Finished 

Salary per week $ Hours worked per week 



2 



Job Description 

Employer . 

(Name of Company V (Address of Company) 

Date Started Date Finished_ 

Salary per week $ Hours worked per week 




Job Description 

Employer ■ , 

(Name of Company) (Address of Company ) 

Date Started Date Finished 

Salary per week $ Hours worked per week 



3 



5 . 



The following is a list of statements about jobs . Think 
about the last job you held (if you are not presently work- 
ing) cr your present job (if you are; now working) and read 
the statements carefully. For each statement circle one of 
the five choices which describes your feelings about your 
job- The five choices are: 

SA Strongly Agree 
A Agree 
N No Feeling 
D Disagree 
SD Strongly Disagree 

SA A N D SD 1. My job is like a hobby to me. 



SA A N D SD 2. 



SA A N D SD 3. 



SAAHD SD 4. 



SA A N D SD 5. 



SA A N D SD 6. 



SA A N D SD 7. 



SA A N D SD 8. 



My job is usually interesting enough to keep 
me from getting bored- 

It seems that my friends are more interested in 
their jobs. 

I consider* my job rather unpleasant. 

I enjoy my work more than my leisure time. 

I am often bored with my job. 

I feel fairly well satisfied with my present job, 

Most of the time I have to force myself to go to 
work. 



SA A H D SD 9. 
SA A N D SD 10. 

SA A N D SD 11. 
SA A N D SD 12. 

SA A N D SB 13. 
SA A N D SD 14. 
SA A N D SD 15. 
SA A K D SD 15 . 
SA A N D SD 17. 
SA A N D SD 18. 



I am satisfied with my job for the time being. 

I feel that my job is no more interesting than 
others I could get. 

I definitely dislike my work. 

I feel that I am happier in my work than most 
other people. 

Most days I am enthusiastic about my work. 

Each day of work seems like it will never end. 

I like my job better than the average worker does. 
My job is pretty uninteresting. 

I find real enjoyment in my work. 

I am disappointed that I ever took this job. 



If you have any comments about your job or otherwise, please write 
them below. Thanks for your help! 



(Students name) 



Hours 
Worke- 
per we 
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Test on the Principles of 



Plant and Animal Science 



Thomas J- Lyons and Boland Peterson 
University of Nebraska, Lincoln, Nebraska 



•me blood carries on numberous activities in a living organism- Which 
of the following answers is not a characteristic of blood? 

A. Has no cellular structure 
B« Removal of metabolic wastes 

C. Carries oxygen and water to cells 

D. ‘Transports digested food and body secretions 

E. Contains components which defend the body against infection 

In order to survive, living things possess the ability to perpetuate 
their own kind from a part of themselves. All but one of the following 
terms are related to this statement: 



A- Asexual reproduction 
B- Sexual reproduction 
C. Cross pollination 
D- Crop rotation 
E. Meiosls 

All things, living and non-living, are either natter or energy. 

Which of the following does not apply to matter or energy? 

A- The sun is the ultimate source of energy for most organisms 

B. letter is composed of small units called atoms 

C. tatter cannot be transformed into energy 

D- Electricity, heat, and light are forms of energy 
E. Energy may be measured in units called calories 

On the basis of the genes they possess, which of the following cattle 
would be most closely related? 

A. Sire and daughter 
B« Identical twin calves 
C. Bam and daughter 
D- Bam and sire 
E. Sire and son 

When two different breeds of purebred animals are crossed or mated 
to each other, the resulting offspring is: 

A. Usually deformed and inferior to the purebred parents 

B- Usually superior and more vigorous than either purebred parent 
C. Completely unlike either parent in phenotype and genotype 

B. Genrally sterile 

E. A combination of dominant genes and recessive genes which have 
little effect on the offspring 



Test on 

PRINCIPLES OF MECHANICS 

Thomas J. Lyons and Roland Peterson 
University of Nebraska 
Lincoln, Nebraska 

1. Heat can do mechanical work by passing from a region of: 

a. high energy to one of low energy 

b. low temperature to one of high temperature 

c. low energy to one of high energy 

d. large area to one of small area 

e. high temperature to one of low temperature 

2. Which of the following statements is correct for both 2 stroke 
cycle and 4 stroke cycle engines? 

a. valve placement is the same 

b. revolutions per cycle are the same 

c. compression and power strokes are the same 

d. exhaust and intake strokes are the same 

e. compression and intake strokes are the same 

3. During the compression stroke of an engine the temperature rises 
because: 

a. the spark plug provides heat 

b. the fuel-air mixture is ignited 

c. of the increased friction of the pistons 

d. pressure is increased in the cylinder 

e. hot gases are being moved out of the cylinder 

4. In an internal combustion engine the relationship between the 
volume of gas in the cylinder at the bottom of the intake stroke 
to the volume of gas in the cylinder at the top of the compression 
stroke is referred to as: 

a. the bore-stroke relationship 

b. the piston displacement 

c. the compression ratio 

d. the stroke of the piston 

e. the temperature gradient 

5. Pre-ignition or knocking in a gasoline engine is caused by: 

a. impurities in the fuel 

b. too low an octane rating 

c. oil fouled spark plugs 

d. too low a cetane rating . 

e. too high an octane rating 



* 
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TEST OH 

AC5UCULTUML MI&GEMSiT AHD I4£R££rjI3S PREJCIPLS 
Leo Harvill, Boland Peterson and Darrell Sieksan 

University of Nebraska 
Lincoln, Nebraska 

1. A fixed cost refers to an item, such as: 

a, depreciation, 

b, fuel, 

c, seed. 

d, labor. 

e, fertilizer. 

2, The prices a fanner pays for machinery, supplies and mate r ial s remain 

more stable than the products he sells. Thus, the farmer- »s purchasing 

povjer fluctuates a great deal. This has resulted in the establishment 

of a base orice referred to as: 

* 

a. futures. 

b. parity. 

c. net income. 

d. cost price squeeze. 

e. vertical integration. 

3* ? fter obtaining a farm, either by purchase or rental, a farmer should 
give primary consideration to: 

a. purchasing additional equipment, 

obtaining a source of credit for operating expenses. 

Cc purchasing livestock for the utilization of hayland. 

d. determining fert iliz er needs ox the farm. 

e. making an inventory of the fans situation. 

4. Gne of the primary advantages of specialization in farming is: 

a. the full use of technological developments in producing an item at 
low costs. 

b. the 0 i-eater use of labor. 

c. the most effective use of farm machinery 

d. the most effective use of land resources, 

e. the new development in storage equipment allowing the farmer 
to take advantage of high price*?. 

5* The price established for a farm coimodiby is basically determined by: 

a. government price support programs. 

b. the food situation in foreign countries. 

c. the* supply and demand for the product. 

d. the desires of consumers in a particular ccnmumty. 

e. the costs of producing the product. 
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A perennial plant: 

a* is a short-lived plant* 

b. has a lif e cycle that takes place within cne growing season. 

c. does not nor mall y hlocm until the second season after the seed is grown. 

d. lives fren year to year with varying blooming periods . 

e. requires twb growing seasons to complete die iiie cycle* 

^ie process by idiich legume bacteria converts free gaseous nitrogen from 
the air into available nitrogen is known as: 

a. saponification . 

b. sjmbiosis . 

c. nitrogen fixation - 

d . nitrification . 

e. inoculation. 

Food sairdfact'dre is a primary function of the: 

a. root. 

b. leaf . 

c. stem. 

d. nutrients in the soil. 

e. c-eed. 

^5jg growth of a new plant ipos the seed is cabled* 
a* fertilisation* 

b. reproduction. 

c. gerainatien- 

d. pollination. 

e. self-pollination. 

A rhizome is a(n): 

a. underground stem. 

b. leaf. 

c. root hair, 

a. root. 

e. bacteria. 

The process of oxidation is most closely associated with: 

a. photosynthesis . 

b. digestion. 

c. fertilization. 

d. transpiration. 

e. respiration. 

The pasturing of wheat: 

a. may cause an excessive amount of lodging before harvest time. 

b. will usually increase the wheao yielcis. 

c. may cause trampling damage to the wheat af the soil is wsu. 

d. should be limited to the stubble after harvest. 

e. is limited to the spring varieties. 

' The repirt advantage of grain sorghum over com is its: 

a. increased feed value. 

b. better standability. 

c. need for less nutrients. 

d. ability to survive when planted earlier than com. 

e. drought resistant qualities. 
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After all reg ulster, hose and torch connections on an oxyacetylene y eldin g 
outfit have been correctly cade the first step in preparation for lighting 
the torch is to close the regulator valves cn both the oxygen and acetylene 
tanks. The next step is to: 

a. light the torch. 

b. opes the regulator valves. 

c. epea the oxygen and acetylene cylinders valves, 

d. test for leaks. 

e. tighten the valve packing nut on the acetylene cylinder. 

hlich one cf the following kinds of flares is used for welding cast iron 
with the oxyacetylese torch? 

a. ODddizing flare 

b. fseutral flare 
6. 2x flare 

d. flare 

e. 2jx flare 

The method of Joining two pieces of iron with an arc welder is known as: 

a. soldering 

b. erasing 

c. metalising 

d. fusing 

e. Grossing 

h 1 hich one of the following lots of lumber contain exactly 16 board feet? 

a. 1 piece 1" x l6 a x 1 * 

b. 3 pieces 4 3 x 4**' x 8 s 

e. 12 pieces 1“ x 12 R x 16 5 

d. 6 pieces 2 :l >_-2 ls x 4 s 

e. 1 piece 2 a x 8” x 12* 



Indicate which of the following circular saw blades is hollow ground. 

a. Gross cut 

b. Planer 

c. Rip 

d. General purpose 

e. Plywood 

Of the five kinds of hand planes used in carpentry the block plane should 
fee used in: 

a. preparing a joint for gluing. 

b. smoothing against the grain of the weed. 

c. smoothing a concave surface. 

d. smoothing the face of a board. 

e. smoothing the end of a board. 



The first step in hand threading an iron bolt is to file or grind off any 
projections on the end to be threaded, slightly tapering it. The next step 



is to: 



a. 

b. 

c. 

d. 

e. 



select the proper size tap. 

place the tap squarely on the bolt and apply pressure evenly on the 
tap as it is turned to get the threads started, 
select the proper size die. 

turn the die back and forth slightly while cutting threads to allow the 
metal chips to fall out. 
apply cutting oil. 
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A pedigree of any animal is essentially: 

a. a record of performance. 

b. a record of its ancestry. 

c. a record of potency. 

d. a record of show ring winnings 

e. a record of production. 

The gestation period is: 

a. the length of time the mother is giving milk. 

b. the time at which conception occurs. 

c. the time from conception until the offspring is born. 

d. the period when the female w ill receive the male and the act of mating 
occurs. 

e. the time when the mother goes into labor until the offspring is born. 

The largest stomach compartments in cattle is the: 

a. caecum. 

b. lumen. 

c. omasum. 

d. abomasum. 

e. reticulum. 



A sudden variation which is later passed on through inheritance and 
results from changes in a gene or genes is called: 

a. impurity. 

b. mutation. 

c. chromosome linkage. 

d. dwarfism. 

e . heter zygosity * 

In artificial insemination the primary reason for freezing sperm is to: 

a. synchronize mating with ovulation. 

b. slow metabolism which maintains fertility. 

c. increase the number of females that might be inseminated. 

d. insure conception. 

e. make handling easier. 

A livestock producer may expand the merits of a top quality sire and 
prevent spreading of certain reproductive diseases by: 

a. careful selection. 

b. purchasing only proven sires. 

c. artificial insemination. 

d. using only Scientific Pathogen Free (SPF) animals. 

e. purchasing only from reputable breeders. 

In animal breeding the simplest unit of inheritance is called a: 

a. chromosome. 

b. sperm. 

c. ovum. 

d. zygote. 

e. gene. 
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The price of a product or an lies is determined by: 

a. the level of production costs. 

b. the profit margin established by the retailer. 

c. the material needs of the consumers. 

d. the supply of products and the demand for the product. 

e. the size of business and volume of sales. 

2. $hat marketing agency receives a percentage of the gross receipts for 
preparing and selling a product for the producer? 

a. Commission firm. 

b. VJhclesaier . 

c. Brokerage firm. 
cL Jobber. 

e. Buyer. 



3- A major reason for the seasonal variation in hog prices is: 

a. government support prices are higher seme months than others. 

b. that during some seasons large quantities of pork are shipped overseas. 

c. the number of hogs marketed per month varies more than, the amount of 
pork desired by consumers at a given price. 

d. that there has been a decrease in the per capita consuEption of pork 
over the past 20 years. 

e. that there are fewer hogs in the country today. 

4« The reason cattle grading high choice to prime receive a high price is 
due to the fact that: 

a. the higher grades of cattle are fed a better ration, hence the meat 
is more nutritious. 

b. the higher grades of cattle have less waste. 

c. the higher grades of cattle produce carcasses which shrink less. 

d. the supply of higher grades of cattle is extremely limited. 

e. the higher grades of cattle yield more valuable retail cuts. 



5. The Packers and Stocky .rds Act was enacted as a marketing regulation to: 

a. prevent farmers from selling animals with large amounts of fill. 

b. prevent packers from engaging in unfair practices which would affect 
market prices. 

c. prevent packers from raising livestock in their own fsedlots. 

d. prevent farmers from picketing the livestock market. 

e. protect the packers from unfair practices of transportation companies. 



6. irihat effect has the government price support program had on the grain 
market? 

a. Has caused prices to gradually decline. 

b. Has tended to hold prices down. 

c. Has resulted in an increase in "futures" trading. 

d. Has been an effective control on production. 

e. Has had a stabilizing effect on the prices. 



A marketing service which 

a. processing. 

b. grading. 

c. transportation. 

d. assembling. 

e. storage. 



influences prices by controlling supply is: 
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(•feme) 



1. I li‘ve: 

( ) on a farm or ranch 

( ) in the open country bat not on a farm or ranch 

{ ) in a village or town 

2. The occupation I plan to follow after I complete my education is: 

(if uncertain, indicate the job you think you will follow) 

(Describe the type of work you plan to do) 



3- The amount of education I plan to get is: 

( ) less than a high school diploma 

( ) high school diploma 

( ) trade or business school 

( ) junior college or seme college 

( ) bachelor's degree from a university or 4 year college 

( ) master's degree 

( ) degree necessary to be a doctor, lawyer, dentist or veterinarian 

( ) Ph.D. or Ed.D. 

( ) other (specify) 

4. If I were absolutely free to go into any kind of work I wanted, my 
choice would be 

(Describe the type of work you would do) 



5. If I were completely free (conditions such as family approval, enough 
money, and adequate ability) to get as much education as 1 wanted, I 
would want: 

( ) less than a high school diploma 

( ) high school diploma 

( ) trade or business school 

( ) junior college or sane college 

( ) bachelor’s degree from a university or 4 year college 

( ) master’s degree 

( ) degree necessary to be a doctor, dentist, lawyer, or veterinarian 

( ) Ph.D. or Ed.D. 

( ) other (specify) 



o. 



My father * s (guardian's) occupation is (or ras, if dead or retired): 



(Describe the kind of vrork he does or did) 



7. If my father is a fanner or rancher he is primarily engaged in: 

( ) f aiming 

( ) ranching 

8. How many acres does my father 

ovai 

rent (rent from someone) 

operate 

9. My father ! s education consists of: 

( ) less than 8 grades 

( ) 8 grades 

( ) 9-?? grades 

( ) 12 grades (high school diploma ) 

( ) trade or business school 

( ) junior college or some college 

( ) bachelor* s degree from a university or 4 year college 

( ) graduate or professional v/ork beyond the bachelor* s degree 

10. My mother's education consists of: 

( ) less than 8 grades 

( ) 8 grades 

( ) 9-11 grades 

( ) 12 grades (high school diploma) 

( ) trade or business school 

( ) junior college or some college 

( ) bachelor's degree from university or U year college 





Identification 



ATTITUDE SCALE 



This scale has been prepared so that you can indicate how you feel about 
this class. PLEASE HESPOftD TO W2KI ITEM. In each case, draw a circle around 
the letter which represents your own reaction as follows: 



how 

1 . 

2 . 

3 . 

4 . 






6 . 

7 . 

a. 



9 . 



10 . 

11 . 



12 . 



13 . 

14 . 

15 . 

16 . 
17 . 
IB. 
19 . 



20 . 



21 . 



22 . 

23 . 

24 . 



SA if you strongly agree with the statement 
A if you agree but not strongly so 
ft if you are neutral or undecided 
D if you disagree but not strongly so 
SD if you strongly disagree with the statement 



Rsnember, the only correct answer is the one which actually represents 
you feel about this class. 



My attitude about the methods used in teaching this 

course can be described as "satisfactory" 

Increasing the contact between teacher and students 

would improve this class 

I like the way this class is taught 

The unimportant topics in this class have been given 

too much time 

I cannot see any advantage for this method of 

teaching over any other methods 

My highest expectations have been exceeded in this 

class 

Tlie method of teaching this class works well for some 

students but not for others 

The rate of presenting material in this class is 

too fast 

I am happy that the method of teaching this class 

was used 

My feeling about this class is one of disappointment . . 
This class gives me real enthusiasm for the study of 

this subject 

I already know the material in this class yet the 
method of instruction forces me to spend time on it... 
All other classes should be taught by the same method 

used in this class * 

There is not as much student participation in this 

class as there should be 

The progress of the class is delayed because of the 

teaching method used * 

3ecause of the method used in this class the material 

stays with me 

I have learned more in this class than I expected 

to learn 

As far as freedom is concerned, the method of 

instruction in this class doesn’t give me enough 

The teaching method in this class gives me a feeling 

of enthusiasm 

The method of instruction used in this class needs a 

lot of improvement 

There is good organization of subject matter in this 

class 

This class is not as good as I had hoped it would be.. 
In this class I have not had a chance to go back over 

the material 

I am interested in the content of this class 
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FOREWORD 



This Handbook has been prepared expressly for use in a study 
entitled "An Experimental Evaluation of Approaches to Preparing 
High School Students for Agricultural Occupations Other Than 
Farming”, which is being conducted by the Department of Agri- 
cultural Education, Agricultural Experiment Station, College of 
Agriculture and Hone Economics, University of Nebraska in coop- 
eration with the State Board for Vocational Education, State of 
Nebraska- One part of the study deals with curriculum organi- 
zation of vocational agriculture instruction- Specifically , it 
is desired to compare instruction based on the principles under- 
lying agriculture :*ith instruction based on the activities of 
agricultural workers. The immediate point of interest is to 
determine which plan of instructional organization is most effec- 
tive in preparing high school students fox entry into off-farm 
agricultural occupations. 

In light of the extensive pioneering work which was con- 
ducted in California, at the University of California at Davis, 
financed by a grant from the National Defense Education Act, it 
seemed appropriate that the instruction organized around the 
principles of agriculture be based on the publication Biological 
Principles in Agriculture which was prepared by Sidney S. 
Sutherland, Professor of Agricultural Education, University of 
California, Davis, and ». Earl Sams, Consultant, Bureau of 
Secondary Education, California State Department of Education, 
and o-blished by the California State Department of Education. 
Professor Sutherland served as consultant to the Nebraska project 
and indicated a number of suggestions and additions which have 
been incorporated into this Handbook. The Handbook, therefore, 
is* an example of an adaptation of the California materials for 
use in another state, and those of us associated with the 
Nebraska project desire to express our deepest appreciation and 
gratitude* not only for the California materials, per se, but also 
for the permission to adapt these materials for use in Nebraska 

sehools- 



In addition to expressing appreciation to Messrs. Sutherland 
and Sams for the basic framework of this publication, it is 
appropriate that recognition be given to Dr. John K. Coster, 

North Carolina State University, who served as project director 
when the original publication entitled "Life Science Principles 
Applied In Agriculture" was developed. Acknowledgement is due 
the Nebraska teachers of Vocational Agriculture who suggested 
the changes appearing in this publication, namely: 

James Osborn Stanley Elsen Leon Duenk 

Irving Wedeking Jess Vetter Jr. Donald Blecha 

Thomas Mattson Haydn Owens James Boyle 

James Kent Don Tapley Donovan Benson 

Edward Stich Sidney Borcher Ted Ward 



Special thanks is also due to Mr. Dale Zikmund, Research ^ 
Assistant, and Mr. Darrel Siekman, Graduate Assistant, for their 
efforts in helping revise and develop the materials in this 
publication. 



PREFACE 



Agriculture is largely applied biology, the science of living 
organises. The plant and anisai sciences must be considered 
iiaportant agricultural sciences. Therefore, tne p 
anisal sciences and a portion of soil formation which aids in 
the support of life are included in this teaching guide. 

It has long been accepted that “principles should be 
taught with applications"; that teaching is most effective 
when these two important hinds of content are presented 1 
closest possible relationship with each other. 

The "principle" approach lends itself to instruction for 
understandings, essential to the ability to make appropriate 
app 1 i cat i ons * 

This guide is an aid in helping teachers relate daily 
occurrences in agriculture to biological science P”?* 1 ]??;®! . 
which .overn common day-to-day experiences. Thus , the decision 
was made to develop teaching materials around biological 
science principles and their application to agriculture. 

Each teaching unit herein is based on a biological (animal 
and plant) or soil science principle that has important ap- 
plications to agriculture. Omitted, because they have limited 
importance to agriculture, are the areas of humanphysiology, 
flowerless plants, and invertebrate zoology, usually studied 
in a typical high-school biology course. 



TERMINOLOGY 




The question may be asked, "What is a principle and how do 
principles differ from a concept, a rule or a fact?" According 
to Sutherland and Sams, 

"A Principle is a fundamental truth, a law of conduct, 
that has general applications and is a basis for action. 

It is a generalization based on facts and or* elements 
of "likeness 1 * common to a number of situations. Since 
a principle is a generalization, there are sometimes 
minor exceptions to it, but it still has general appli- 
cation . u ~ 

The following statements are a comparison of a principle 
with a rule, a fact, a concept, or a law. 

A rule is a specific direction or regulation for action, 
and is generally based upon a principle or principles. 

A fact simply states something that actually exists or 
has been done. 

A concept is a generalization made by an individual- It 
is an idea, a mental image based upon an understanding of all 
that is associated with or suggested by a term. 

A law is a generalization that, so far as it is known, is 
invariable under given conditions. 



^Sidney S. Sutherland and W. Earl Sams, Biological Principles in 
Agriculture , California State Department of Education and 
University of California, Davis, California, 1963, p.2. 



* 



✓ 



2 Ibid 



pp. 2-3. 



BASIC ANIMAL, PLANT, AND SOIL SCIENCE PRINCIPLES 
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1. Matter and Energy 

All things, living and non-living, are either matter or energy, 
or a combination of matter and energy . 



2. Living vs. Non- Living Matter 

■» 

All living things are composed of protoplasm and carry on the 
life 'processes of reproduction, nutrition, and irritability 
or respond to stimuli. 

3. Soil Formation 

In general, parent material for the development of soils is 
formed through the physical disintegration and chemical 
decomposition of rock particles. 

4. Diffusion and Osmosis 

Life depends-' on the fact that- materials tend, in general, to 
move' from an area of low concentration. - : 

5. Genetics 

All organisms resemble and differ from their parents to a 
degree that depends on the interaction and/or segregation, of 
genes, environmental factors, and the occurrence of mutations. 

6. Reproduction 

- living things are able to reproduce theif- own kind from a 
part of themselves. 

7. Growth * 

Growth takes place over extended periods only when the rate 
of’ synthesis' of protoplasm exceeds the rate of protoplasmic 
degradation. 

8. Movement of Substances in Living Organisms 

.. All organism's depend to various degrees op a system. by which 
nutrient's, : oxygen, -and- regulatory secretions are distributed 
' in the organisms, ah-d the waste products of metabolism are 
removed. In higher organisms this same system is also, used 
in regulating body temperature and preventing and controlling 

disease. . 



9. 



Classification ' 1 ' ? *' ' * * 

■ m ^—* * . • * . » 

Living- organisms are classified on 
structure and' function. 



the basis of similarity of 



The greater the similarity of any two organisms the closer the 
relationship. 



10. Photosynthesis 



Life on earth, both plant and animal, depends on photosyn- 
thesis, the process by which plants use energy from the sun 
in manufacturing food. 

11. Transpiration 

AH plants transpire. Whenever the uptake of water by the 
roots is slower than the rate of transpiration, wilting will 
occur. The severity of damage, if any, will depend on the 
kind of plant, the state of growth and the duration of the 
condition. 

12. Plant Nutrition and Organic Cycles 

A plant* s ability to attain maximum growth, development, and 
maintenance is directly related to the availability of all the 
essential nutrients, provided other environmental factors are 
favorable . 

All plant and animal life is dependent upon cycles in which 
quantities of certain essential elements ■ are kept in constant 
circulation among plants, animals, soil, air, and water, and 
are used over and over. 

13. Regulators of Plant Growth and Development 

All living things require specialized- chemical substances to 
regulate the life processes necessary for growth and development. 

14. Germination of Seeds 

Viable seeds germinate when conditions of dormancy are sat- 
isfied and environmental conditions are favorable. 

15. Animal Nutrition and Digestion 

The benefit an organism derives from its food is dependent 
upon the composition and nutritive value of the food, and the 
ability of the organism to utilize this. 

16. Skeletal and Muscular Systems - 

Most animals require a skeleton of bones.- to support, shape ^ 
and protect the animal* s body. Motion is an important activity 
of the body and is brought about by the contraction of con- 
nection or muscles. 

17. Animals Nervous System 

In higher animals the activities of the various body parts are 
coordinated with each other and are capable of responding to 
changes in the environment, sometimes with the benefit of 
being able to profit from previous experience. 






18. 



Farm Animals Integument 



An animal is aeparated from its environment by a living 
envelope which covers the body and buffers the living 
protoplasm from drying* injury, infectious organisms and 
aids in body temperature regulation. 

19. Respiration 

All organisms derive the energy required for activities from 
the oxidation of simple foods within their protoplasm. The 
rate of energy release depends on internal and external factors 
that create the need for energy. 

20. Excretion and Secretion 

In organisms the end products of metabolism, water, carbon 
dioxide, and nitrogenous compounds are either stored in the 
cells as insoluble crystals or are eliminated in solution by 
diffusion or osmosis (excretion). Certain cells of the body 
may also release substances for the benefit of the organism 
(secretion) . 

21. Endocrine System 

All vertebrate animals have endocrine glands that secrete 
special chemical substances capable of regulating the life 
processes of the organism. 

22. Irritability and Tropisms 

All living organisms have the ability to respond to stimuli 
in some fashion. 

23. Pathology 

All living organisms are subject to malfunctions from exterior 
ox interior causes. If the malfunction is within the 
homeostatic limits of the organism, it survives in the 
diseased condition, or recovers. If the malfunction goes 
beyond these limits, death results. 

(Sub-Principle:) 

All living organisms have parasites capable of affecting their 
life processes to a degree that depends on the susceptibility 
of the host, the environment, and the nature of the parasite. 

24 . Ecology 

In a changing environment, living organisms can survive only 
through adaptation and/or migration. Each species of living 
organisms has a range for each physical condition outside of 
which it cannot survive. 
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INTRODUCTION 



The material in this publication nay be taught in a variety 
of methods. A method of teaching will be suggested to provide 
teachers with a guide in presenting this material. 

The material presented in each principle unit is categorized 
as follows: (1) principle, (2) objectives, (3) application to 

agriculture, (4) demonstrations, experiments, problems* (5) 
definitions and facts, and (6) references. An inductive approach 
seems to be the most effective way of introducing the unit 
covered by the principle and/or principles. The key to inductive 
teaching is the withholding of any statement concerning the prin- 
ciple until the students have had an opportunity to observe, 
study and consider several instances which relate to the prin- 
ciple. The teacher should provide instances for discovery of 
the principle through the use of demonstrations, experiments 
and problems presented by the teacher, students or field ob- 
servations- Before introducing each demonstration, experiment 
or problem the students should be asked, "Iv’hat will happen?” 
and "Why does this occur?" The answer to these questions will 
eventually lead students to the discovery of the underlying 
principle. At this point, a deductive approach should be used 
to take the students from the known situation to its application 
to agriculture through the use of various problem solving and 
discussion techniques - 

An example of the preceding procedure may be illustrated 
using the unit or principle area on "Diffusion and Osmosis". 

The suggested experiment may be ”6” in which students may ob- 
serve water movement through soil. A number of situations such 
as a layer of clay, a layer of sand, and a layer of gravel are 
intended to show how water moves from an area of high concen- 
tration to an area of low concentration depending upon. a number 
of factors present in the soil. This is an observed effect and 
students should be asked why the water moves in a particular 
pattern. Eventually students will suggest or discover the 
phenomenon that water is moving from an area of high concentration 
to an area of low concentration. It is then an easy step for the 
teacher to reveal the principle of diffusion and osmosis which 
states "Life depends on the fact that materials tend, in 
general, to move from an area of high concentration to an area 
of low concentration". On the basis of this discovery, students 
may be directed to make agricultural applications . The factors 
involved in irrigation, methods of irrigation, irrigating pro- 
cedures, problems of fertilizer placement, and problems of 
transplanting plants all become applications of the principle 
of diffusion. 
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Through this process, students have discovered the .underlying 
principle inductively and have deductively applied the principle 
to real life situations. The student is made aware of the 
relationship between diffusion and osmosis and problems in 
irrigation and transplanting. The following outline is suggested 
as a guide or procedure for teaching vocational agriculture using 
the principles approach: 



i 



* 



Problem: What procedure should we follow in teaching vocational 

agriculture using the principles approach? 



Steps 

Introduce the principle by having a. 
students observe or experiment with 
known situations and/or problems. 

b. 



d 

e, 



Reveal the principle. 



c. 

d. 



3. 



Teach the facts and definitions 
regarding the principle. 



a.. 



• 2 *-. 



c.. 



d. 



4. Apply the principle to agriculture, a, 



Key Point s 

Recall situations in 
production agriculture ii 
regard to the principle. 
Teacher and/or students 
conduct experiments . 
Teacher conducts a 
demonstration. 

Teacher presents problems 
This is part IV of each 
unit outline. 

Withhold any statement 
concerning the principle. 

Draw conclusions from the 
students that bach demon- 
stration has something 
.similar 

Have students writ-e-dqwn 
their reasons why they 
feel a situation .is 
occurring . " - - * ' 

Summarize the observation 
!>y stating the principle. 
Give students the 
definition' of the 
principle. 

The f acts provide the - 
students a background * 
about the principle. . 
Facts and definitions 
-will aid in a further 
understanding of the 
principle. . 

Facts and definitions 
should be mimeographed 
and presented as. a handoi 
to the students. 

A small or large group 
discussion technique - 
may also be. used in' ^ 
presenting the facts . 
and definitions material. 

Teach the problems which 
relate to production and 
off-farm agriculture- 
businesses. * ; 



ii 
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b. Provide shop, laboratory, 
classroom or field trip 
observation situations in 
presenting the knowledge 
and skill needed by 
students in relation to 
the principle. 

c. Use visuals or any type 
of learning resource 
media or material to 
effectively provide 
students with the 
agricultural knowledge 
and skill. 

d. The problem-solving 
method of teaching is 
an effective method of 
making the applications 
to agriculture. 



Provide students with worksheets a. After the applications 
for review and individualized study. have been completed 

allow students to com- 
plete the worksheets 
for each principle. 
Check the answers with 
the teacher* s key. 



b. 



